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ga^qxixiAiKge^^ai sy ^f^&pies sif)2 Mg*\o\ ^8 *pi§*|g $\*_* 

7\^0\ XII^&CK £ gf§2 yggxl? ^Sfl §2^ gai^ £J Sf*StAfO|0|| ?|*|Sfb 

c* #8 msgg ?ioii *oii. 2lh8£oiiai ±xr gi m^oi xh bjoii °ish 

.£7 

j£^i?/ tL } && £g 

£ 18 g £9011 2J*> ELSAISXIM UEJfcH 

£ 38 ^ g/SCHI 2JM ELHAISX|2| S0£: 

£ 4^ 2AICHI 10IIA1 ELHA|S*|fi| X1l*l*|ej§ UE*fcH £0 ; 

£ 5b ^A|01| 10M ELHA|S«2J Xil*l*l£IS U&lfc!! £0: 

£ 68 ^A|01| 101IA1 EL5A|*J£!£| X1|*|*ieiS U^tH ; 

£ 78 ^A|01| 1 CHI ELSA|Sxl2| Xl|*i*|eJ5 U&[ L J ££: 

£ 88 fe'AlOll 201|Ai ELHA|^x|£l 7g£t£|BIS UEttH £S : 

£ 9b ^A|0j| 20IIAJ ELHA|^x|°J L[E^J £3 : 

£ 108 £ £§011 2|*j ELHA|^X|2| EWS^g UEfyj £3 : 

£ 118 & £90l| 2J£> ELHA|^*|£J 2.\mm UE|fcH £0: 

£ 12b ^E| « OHESj^ 2H§ 3A[£»x|2l B30IIA12J ^3E£: 

£ 138 ^SHA|§*|2| S^3^2J e^OllAiSj ^p^£: 

£ 14b ^Bfgy £f±HH*|sj oils UEffcH £2j: 

£ 15b ^£*3EH Si-^oH^iH] q§ 0||£ UEjy £3; 

£ 168 ^ £9011 2|*J HAl^xie] Xil^^eiS UE|U) £3: 

£ 178 s £9oii 21 «> HAigrxisj nisrxiBie u&ilh £3; 

£ 188 5 £9011 2!*> HA1SXI2] fll^SIS UEftH £3 • 
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5 19b g gtgjOII 2J*I «JjEj« QHesi^g ^S HA|S*|£| 2|g£ HEtfcH £E : 

5: 20b BS30I oiy &£ia^oi] uea ER?: 

£ 21 S 3 X| §1 *| 2| Oil* UEJfcH £3: 

5c 22b SWS*|2| Q! OH* qqfcH £0. 



b gise araaaoi 3^ajoioii viximb axkoisi stta^xis xia)fi ?js axuow waaxis xi 

S) SEb 0(301 S-^AIOIOII 91 XI 5| fe iXKOI»l ^SAXfS xia)* ^3 9X1(01 «| fiflSSAiaxi E£b 

°j|§£is xis)s s»s» e»£»i a*i. a! oia a*isi flisr&aoii s& 301a. 0115 §01. g gjga 
«iaHAia*i i jy uaaxioii 21 «i LHssib g?iaxi. ai 01a apiaxusxiaxi)?* ¥S°sai a^sb 
s?i§rui(sxjsBi)oii a*> aoiq. 

01 7] Ai A[g£|b CHS. aXI b &£Xllfi|S. » £!Xt3H|S HfflBhfc &S«|S| 

oig^oj £>aa 4= 2Jb oia a*ia xiaSJPfc 31 a 

SXH. S2.1H.Ejg 712! ?I5» 91011 ga&' U|X| 4^nm£| ^fll^ 0| g& SfsmgHXI 

^q(0|8f TFT£ X|S)g Sa*f7| 9|£! Jl£0|| 3£jO| xjgSEiia g»q. ^P»ea|jX|^q^ IC^2J 3Xfa*l 

» spisxioii gji sisaa. sussAiaxi su gaaxioiiAi ±91 xi^xi^Aj ^smsHxi±q:n & 

Xi| ji: A|-g5PI 91 SH 711 » £12 2iQ. 

gej±S|Bi 3 oil *&£Xt S£b TFTg S^5|?i 91 ej Siesj gtC(*S*)£l S*|2| ? 

ais aoiaa sq. «»xis!. sxiiatHb 91 011 gas tftsj unasiiAi el^±q tft?i oi^ wi*' 

ejxi ^2 ?jcf. samraa ss(oj«i el§§s xia)a oi««j w^±^\(o\o\ el axis xia>a 
waa*i(a& aaciois>E saiwauDaxis aaoi. 01 m els ai axi sb els^sai xis)&i 

?Htt?0| EISSOICK ELHA|§X|fe ELgSOl 93^ ^ 1^A|0|0I| ^xfSIb ELAX}*S 2&S|b ?5£ SQ. 

01^ a, g^ AK) j 0 || ^ofg S^^l ELl^JOII £172. 5H£|OPt SC*. 

0| U|4|0l|Aj. ^^^Xlb Xl^il^^g ELSAiaxlOllAi ^^51^ 3§!§ ?|X|3 2J?I lfl|gO||. ci|SSA|SX| 

0||A| A|gt|^ «J|^0|e(backlight)^ 8!BP| S1Q. SSOIAI. ELHAia«fc 8 A|0t^g 21. 

SAI& 4 2ib ELHAI3XIS XII^SPI ?|«HA1 . . ^^J, S! AJ t ^ giS^hb EL*.X[?f SSS 

ai^ij. ^aji. ^ gJ-amb EL^XPf A>g£|k- ELHAia^lOllAi. 2tz*2| gJ^S. BT2Wfc EI-.^Xfg S 

aspl ?I6H q^ elmhoi Aig^^i [rii^oii. cq-ejM 4=x|*aoi q = Dl, SAtS S^I^J oiaq. 



aitd} wasi EL^x>pf 3/eiaEi2» ermi ai^i^ aaELHAiaxioiiAi. r(^i^). gc^^). Bca^D^eisq 
y\ ^±o\\ ?Hs«hb ¥|a-|oiiai aatia u^ai ^ m^sv-q ^am-b aei u^q. tsf^oii *hs»j 
b si-^s^oi uHxiEib ^xii- sini&qfe 2§ ^=5^xf. ^qsqb ncasi^n) . 6(^^). bo 

3ixi m. xran^fPi si^ aioi?4 as xii.9i*ni xiiasp. h^f-is wi^moi. 

a^tsi aoi yja^q. awaeisi xtam^afe sj«^i«s g^e* b£b as«n ^ 

?ijasAia^ioiiAi. uiaa s^b satfEiasi &e«is ai«» tft^i- HHxisq. ^si^ 

24 TFT Oil S^S^. . §y 7I|0|SAIO| ^XP|£». ^ C««S^« 3JXI3 ^xpih^i- 

?-|X|5^b CHWPIE»A(O|0i| ?|X|S>Q. ^SKS.Aia &-e»@61fe Cfl$/^|& ?|0I| S^@C|. 

sej^o £i oiei ^asAiaxib ?-i°i ?i^a pis a^fiEia a^«i Ei.aAia*i2i a^ai uiaem. ee 
s». ©a &oi ysisafs hai*pi A & a aieisai a^si i^iff §y ch»?i&oii 91*1 &q. 

£eJ. xiao^ziSAi Afg^ eijaaxib a^ D f 5J qE HII<yAfO|0l| ?\^g%o\\ ?m d 

2X|?iO| Wa«J7l ^Xilgg q§ HHdS£¥E| XI3D|£3S S2!8I?I 91 8H «7|etS 0| ■§ 

^ miaaxib «i^*iei£»3ii2| sxiiae ^sq. 

M gigo| ^x;s «£|^^ X|X|Aj[(^£^&J°f §J B^i"43IS?a fiS)S A[§*i 3^3 S^ISXI^ X]| 

SMI 9^£! ^|^§ XII ^C^b 310IP. 

b --fcxpi gCK^^oil u|«H Soil 3 2*1 ?ie(»a^ie. ^S^ie. ^ei-^^IB. U^IHh 

*b Aiia^3ie)9ioii aas foil. ^eoiiAi ±x\?\ %\e\m °\m mv±m xixihioii oiss^b 

3J[.|. 

enqa rJHM^!-^ 37ia*|S| S?-0II. ?|S>.| i|Q*l ^Xfd b ^b Ml MA XL ^ BTa4sXJ2| ^91 XI* 

x|£Af Afgqb y£«iAXKSa3!°£ TFT) if xia«iqb 5§ ¥^3|Xh 
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j3 Li |^e| X\X\M\sLM. PES(polyethyle»e sulfite). PCCpo I ycarbonat e) . PET(pol yethyl ene 
terephthalate) . S£~ Pf:N(po I yet hy 1 ene naphtha I ate) 0| M&W 4-£ 2JP- 

£ WSSI a SOU 2J3H. ?I5» ?|0)| *mg 91 Oil a g2!^ ?|0|| a&4iXtg Hfifi E!£ 

All 9*1 b tfS^XJSI a^OI S8H KS&Qfe "S££ PJQ. 

u.H£a|| 9*IO||Ai, 3|n»s K^lflSJg Haa ge^N?iaOIP. 3=&. aE*ll S*|fe 91011 =?gS| 

£g sasia. a»±xi =?ssisfe tft* saaq. 

T.gf. ujsfli a*l«lA|. g^SPfe 71© ?| Oil 4 &9±X\-J\ «H*IS 91X1011 AIISSQ. 0\?\M aaaNfc: 
QH Ely (patterning)^ 5|L|2| Z*SIS(&at W&))g Xia»Pfe 2£ SES? . SE«I 9*1 £3 

at 01 a3gE4g S3 2!£ *SSS &P. 5E&. aSEAII 9*lfe 3 «l|Zj efgiq ?| *J0iE TFT2| *H 

£833*101 UH*1S 9I*|0I| Xil^EJb 2§ &q. 

2.^*11 9*I0IIA1. US 3 1 5* 01 ?|©J» Dh^SSE* a»£.X* ^1011 Xi|g£jq. 

s y?j2i cm ptoii 21 «h. ft?iass sama aiss tft» xii i7i*>. xii 2:715*. ^ xii uis* K 

M\ 2J|&A|0|0I| a*@ ?l£! 9*lb a^«E|3| XII l i l TFTAhOIOil JflgElfe 2£ 

a^«i sxioiiAi. aaa xii uias gai^eiJieoia. se&. sjesi 9*i£ aetata an 

Sgfti goim§ c££| stl«^ 3tg ^S2£ HP. SE». 2JE*il 9*l£ aeifi£|?J *1 Oi £ TFT5?J 
H^SSIO! HHxI^I 9|x|0|| XII g 5.||~ ^S2S &C|. SB. «*_SL*il 9*1 h &ef»E|Sa a^l ge!0|£ 

31 51= & ±£a»lfe 33 § ap. 

^ sySSI qA| US 0011 2J6I1, A j| p|y o|o|| g e| § g 838*^ £PH . SBIS9I0II a3°tg S£8lb 

EML S 3^011 aa^AJg S^SIb EPII. AH 1g£tSg A|g8|0l StfgliXI ?| oil a«t«lfe 

PHI. XII 1?|E»g ^eiS^I 91511 g£|£g- a £25 ?£Ig0| 8HS ?f±0|| icfiSIOI XilTiol^r E*ai. » xii 

2~?i&a xii 2aft|gg Aismoi agoioii g*i*ifc &aia sa8i^ asai 9*121 xiRaae xn ?y\&o\ 

^SJ§E1§ ?|X| -^S^^ BO. 

ar<?J9i 9*i^i wi^^^e wi 2?\&o\ we*^ ?\^o\e\^ 33§ "9°.? e?q. ses. a^«is*iai si*i 

&E»IS*I2| XII Si gj 3 8 ^?4§E.1?| Xil 2?|n|o| ^oi|A| SOIXIb «flE| « »«| HH*IEIb 

^S£S S?P. SEB. P^«IS*|2| Wl^ag °J!Eia «7W| U||*IS ^Eimcpi 5| «| ^ 5J » E.1 £| 

)~ ^9^^ BP. 

^ ^^2| cc C ,= ay oil 2| «H. XII 1715! 91 Oil S^S^ £.^1. ^B|^?10|| S g °|g SgSlfe £• 

SSBf ¥1011 °J}&|£*. JllOiettSiof, y »|0IS3^S S^»lfe &X\ . >ilO|E£!^^ S^I_^I5H Xfl I 
S?^piBtP S^5|^ FMI. XII 1gL»fi02* WOII HH£j 5J 8618^ &?!l. CH»S^O| X1IS8 

■as^iys asxiig ^goioi xii uieoii g*fmfe m^a-^ ai ch&s=ajoioii °^d§ 

9?ii. xii uies ^eispi wan z?\gn as 2» astaoi a»a ?i^o(i _4-_s«iot xjitisi^ b^i. 5y hi 

2?ies a^sg Atsmoi ^a^tJii a*t»jfe b^is sa^fe e?5.«i a*isi xiistaas xn 2?isoi 

eiy/tl-i 31 a ^9^£ ap. 

fEa. a£*iia*i2i flisraas astSEpi xn 2^1^21 ^chiai moixi^ chs qhfj^ ^ §»»n unxisi^ 
as wss aq. sfti . a£«is»2i wi^aas #p-i am «h*is ae^sci^i- ^^aemq^ 

sisal 9*121 xii^^as xii 2^iaoi gei^q Piaoishfe as ^ass act. sa. a»£«i a*isi «i 

51^^18 2S?\&0\ t-^-s ?ieoi?^b as ap. 

g=a. bie«i 9*i?j wistaas ^eisoi ^di^-g a»a etsi ^§ "shs ap. 

xii xm^mi 91 a sbis xii7i2j Fi^iib S9*ipj aa. aoi ^eiaoi seisssAi ai«^ 
-^s afe a^oiife s?^» ai oi xi s#2j 5akr«w)oii 2|§H oi^oi a aq. 

c^JAiaFH D 

£ IB S CHI 2ja F.LHA|9*I5 MEItHP. 

8|gaK12)S XI! 2aaf*C50)S A|go|01 gSJ^S|7|&(AJI 23ia)(11)0|| S|4:¥g S3SPI 91 

a TFT (201) SMIOIS TFT (202) . SJ ^§51^^ aa8|fe p*HaaTFT(205) Si nxll^a 

TFT(204)fe"8|§a|(12)9IO|| X||SE!P. TFTb TFT2^ °J| P SS(*H a a & 3 Sj ( 1 7a . 17b. 29. 38. SJ 

42). ^Ag^(13. 26. 36. 5d 40). seiieiS^(14, 27. 30. a 41). ^ LD0S«(l5a. 15b. 15c. 15d. 
37) « Ha). °->|E|e§f S^r 3|| 0| M §ojq| (18)> o| e § oj oj s ^„ *h a 3 £ S *l 3> «JH| UHx|?J ?|| 
0|E5j=(ig a . 19b, 30. 39. 43). ?I|0|!1S^^ X1| 15218 0^(20). Xj| 1g2»aSS*(20)9l2| ^ 

iHH^I(21. 31. 44. SJ 45) a Hei|?JUH<y (22. 32. ^! 46) g Sa«12 0 i|E|tJ*. ^AHHdfl Seil?JU||A;l 
M X1I 1 UHAIttll 0|^°| (47) . XII 1DHA|U||0|d^(47)g Sb X|| 2gZIS! 3 ^ (48) 0|| £BSIC|. a^XllOt 

g TFT (202) OHM. «iS^(a^)(49)g Xil 2 § 21 Q| (48) 0|| 91*18111 E2llfi! «H (32) Oil SL^S|Di. ELg 
(bl)g £1*2^(49)011 9I*|8|I!. S^(52)8 ELg9|0|| 2i«01. K«|S>(53>S g^(52)9|0|| ?T*iaP- 

E£a. X|| ia«tg(55)P afi5m(53)g S^l 91 a X|| 2DHA|BHO|^Qt(54)g 9|8H 3S^IHK5B)0|| 

wsaq. :.is^ie(5B)-s awi ?i^oiiai seia «h *x>« dsai^pi 91a 3012. »ei?ia. 
e. Aiiai^^iB, ^ei^^ia. - c £^ MdiA^^i^oi § 45 2iP. 

se 1011 qqyi ELHAia*i2i ^saag e 121 »aHoii si«h Lipyi aaoiq. ^sg ^b^p(57) ^ 
xii 2?is.Kii)8 ^<>H air@P. 
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£ ygei ^£§2] oH-lb a^G*SEi(57)3t X{| 27|ff(11)2| a*fS0|| ^I^Q^ 330JQ. . £ 30|| L\ 

E4VH 0|£. * C|E "28 ^^g|El(57)7t XI] 2?IE!(U)?-|0«Ai =?SS| £2 ^ (Wl §ij * ^feSIS 

(303) » 4:^^^ ?H3J£(304)) g| a|±*<302) 2| TFT±X}~ ?W «ae*(s83t*) S£ W|x|£!Q^ *0| 
Ch SE&. £ 2> S|£^(R)(301). S^^(G) (302) . £! S^¥(B) (303) (XI SHS8tb &H|£e|(304 Ml 

X| 308)2^ 0||? MEJLHQ. . »E*HEPt XjaBtSS A*^£lb S^Oil *1 ^i^EI b a 3 % S3|8|*t 

grsi msoi #7) yisoi omj fejei-3sioii ssroi si^i mi soil saHstoiQ. s.tisi«s. £ 20^ 

^JW| 55nm£J 9^S0| 0^ £e|£5!2] S^g £J SA|£lb Ef£AI0|2j UE|t»P. 

e oil S?|SH. ^Otl 2|*t ?|^^4i^¥E.1 2}xie ?-|«fl. ^e^^(R)b TFTSI ?||0| != g =(»£H . 

^ aiiaaaseisj oi en oil 

Epl. V^SEISI «Hx|OI| &«HA|. Zl£»^ H||g. £Af*J 2X|0|3HHa.^^S aXK)|3HII£, R68GSI 

14| i)H2| Sf^HHS. RGBW2J L)| J>H2| £1£HHS ii S A| 5J gEHS A|gS* ^Sf. . 

assays g£i^N?i& ?ioiiai acacia ssei7i ?i«h smfe 3 a ?^«ixk ss^ 

sqg s@sts aasioi sap. asoiAi. 2^ dh^^i ae*B£ifi» s«i s^u 

^E 2i P . 

s wsai ^eH, ejE»i axia wi^mb sas tft^xi?! a assuage aisDi&sia £*j)§ sea 

3*51 S(100 UIXI 500nm2.| ^^l|)^Oj| S| g *l B| Oil A| ^BJ£0| ££>H ^S|^0| «ft=J 71-^H A| 

#6101 Xi| >| £1 Q| ~ 343H£. 34 ^Alb ?l&2£¥-£1 &£|£J3. 0|*0|| gfil**! 

xixixiioit ±xi£ ^*rw ^ 2icj. ^sai saiss oise» aaisetsi wis 01 a £0114 aji Aieitpi mi 
soil, ye mi^g ?is »a^xj3» -tons. oii§joi o\w sxiigioi oi^oig ^ act. 

g3i|g8 XFn(Xfe QE »Sa>0|2 S^O|q)£A| qH3^ ^§JO|H. 

CCIF). ^g*ia4s(CIF,). SS|»3(BrF). g "WSS (OrF 3 ) . ^HZSS(IF), gi ^g»fi2E(IF a )S H 

^e-ise-ie ass y-i-t? msa 41 ei sat 01 § « sip. si ^si^ai 

01 Oil /d SAtSSI fia|HI*0| 3^1 ttH^oil. ^ei5?^8 flO|ai2S oii^oi S 4 

hi* sn 011 3i«*ms ^^i^^s srssi t*«K)i 011 s 01 1 ^ ai^iEJ. sis* 

0| SBJSD^EHOII 2iQ3 QB RSJSO^ EJ|ey = £Ejo|E(CF 4 ) SEb 4f*»aA)0| s ^goilAi a«A| 
A|§5i 3ig ^^^!X|. 

§ g). c -£b TFT^XI ^lOIIAI 01^ ^4gSI ^?| X| S| §0|| 2|«H ^IB^S^FI ^^1^ 4£ 

Ol-^g @e.^.N^|^ ?|OII EL^^^l 7*3 TFT ^ XIIS^T?. ¥^IPJ ^^|g ELJlA|^x|* ^i? 

4^ SSJII SEO. 5^01 ^l?^C|. 

CdlAlgEH 2) 

aei«m(ii06)^ xii 23iEK*£»£«£pi©) (iiob)oii xj|§gq. «e*aE1(U06)fe xii iaatS(no7)g A|g 
5K>! TFT^xieq olt^Oil a^SQ. =!*»!. ^ ^^S^ SO||A|. OPMfe ^^5|^¥^f ^S£«C|^ 

^a 5 |XK 9E&J. CHfe^ ^(1002) gy UH&«3t(1003)0| 2S^IEK1001)01I xnggp. ns^liy-S S^m 
S 7IS»0|5Jb 3!0|| TFT 4: At L.f E| LH A| fflS ^^XilOII 3S?IS0I| 3^£|P. ^§(1004) 

e *4i¥5J £|4i31i^ ^. m»?l€!(1002)AJO|0|| ?l*l€?q. 

e i?oiiai. ?is ^s^ej .?i&ioi a^a£ii £9^ srwi /js a«i-@qfe goirj. 

E 14 EES* £ 15011 MPHi CHS HHXiaq. 0|gj ^GlgJEPI TFT£X|g ^S^H^AI 

$i^¥ i ^ 51^-^oiiAi HHxisib s^oii. ^^asiBMfe stti sawfe maoi e+aaoi oiy 
aei^oii »2j a?foi a?i ich^ou aaisiom. aeiaqs a^s *i&*t iftsi ^seaii^ai oi 

2| 7|"?,|7[ »7| EH^Oil. J^aoi 0|^01^ ^ 9jp. 0|^s "1011 

iFie »ig*i3. ci sj- ?tms oiaHAia^ia bj# -t- 2^^i &q. sesj. seioi «iwgq. 
¥i9j ^i^s chs ?£»s ^ aas ois^ aAioiia ass $foi as&q. 

[SJAjOil 1] 

S ^SOj| S|*l £JA|Oj|^ £ 4 LHX| £ 7f£ S3S 6101 tf8&C|. Oj?|Ai. M\ 1?|©CSOO)?|0!| $\±¥°\ 
TFT 6|i¥¥^0|| X||^3 ?1*JS¥2| TFT* §-A|Oi| ^^^f^ »Hg SS^. Z^?J^^ ?|5H CMOSfil 
S^l ?|^5|^SA1 9 §51 SOil iUSH 5^ ^ = S|Af. 

ff 4AOI|Aj. 100 LH X| 500nm(£ ^JA|0||0||Ai^ 300nm)2J ^7>1|* 7hS bj|g^l 41^1^ ^ SfifS 
(501 a) 0| iA|^t S3£J^r ?l&(0|9| ±X[&g?\®2.£. X| *J ) (500) ?| Oil A| gg^Cj. d| & »a|^|^OI S 
^JAlOIIOIIAl -fc^aa^lEKfll 17|ff)(5(X»2s£A| AhgE|X|PJ. ^g^lFJ. a2l5?l». A(|?4 
m^lHOi A(g^ ^£ 2Jq. ^ixii^xf *9±ai« oi @ said ixtsa 

;IS!£S ^ai Ai^sq^ >tg- ^-=oixi. 

seiS(50io)S ^2 ej^si ^cvd. me^nicvd. ^iHEig. BEb gsfffloii eisii sasrj. 200n»s| asi 

h M5(o|g ^m« ( S go|(5oib)0| S5J * (501a) Oil BaSQ. a£3^(50lb)g ^ 8 W9\ ^CVD. 1?)^ 

tucvo. ioiys. ( ±v- s*iaoii sish s^s aq. 

J qg. -^ffll &On«S| H|3£ &J?4^-^(502)S gA|0 ^S^^J^lg A|gG|0| a 9^ (501b) 91 Oil S^&U- 

hi a a aa 5=toii ai&sixi aia. ss^oi ojy -?=£S sse? ei£*iiBj(oi^iflaa y£«iBi« m 
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&)Oc=? g oiQfe 3g ^=$|X|. c £°l. SfS HISS 7il£OlkQ|.7>l i>e tllS3?.£§ 5«f 

*i Sl&g e»E*l|e|0| gj r£ Si P. 

opiai^ej s 4coii ueity *iemxife s g?gsj *i§oii s^sii gJ£^27H2£ 9 10-2477352011 

ai *iei2i sq. aa?^^g?Hga s 1 0-247735 ^oh^ai Ni<?j gj*_7i ^oi^ gjsiaii a»si a 

JHX1. 7H=P¥(5C3a 3J 503b) |S 7IS Slffiat(504)0| S^SICI. 0| £A|0||0t|Ai, 150nmS| 7|£] ££1^ 

disisioi ais&iq. 3 Qg. uai-s #(505)oi ^aaaaaoii si«h asHt(504)9ioii aasa. 

miftftS(505)2| ggoil *|2| *«f€7U3£g SU»Q. 

ii qg. £ 4Boii qqy! ms. ^fxnei h!32 ££isst(502)s aaaispi 91 *H 570re| gfS3£?PI 

CHJ Ai 14A|2i§<>» O|«?0|*iq. 0\?\M. A|5tSS£A| NI3* 9^51^ S*i(506a 506b) 3) ftZHI. 393171 
£IS!*t9€ ui££ agog j\b 3ei£!ei5BM507)g gg8|7| ?i»h ?l#oil a 

«s^i «eisq. 

Cf§oig. SE COil UEhJ m S , 153*011 ^Sfb S^(*W«imai. e» ) QJ*3SAi asa|(505)jlt &JII 
Ni 0| «7JF 9<q(506a » 506b) Oil S^Sq. 0| »B££. ffl 0| HfeES Q7|S S^(508a » S08b) 
(0|8 r ojOl a?f£l X| s!) 01 Sggq. 

H q§. 51 COII UE^II CHS. 2*|B|^ 60O'C<>l £^?IO||AI 12A|?J£?J OI^OJSP. 0| gXJ3^ 

ga-^d|sa|(507)OI| -^XHmb Ni OJ SJftJHS UEJtH CHS 2! 0| ij7|£! SS| (508a ^ 508b) OH Ai S|g*19 
7| S| 5»*p 5^(MI3S)£|£^ OISAI&Q. 0|^g £J0|| S|© 2^r£l-*(0| ^A|0||0||Aib Ni)fi| 7I|EIS 
(getteriwOS^OII 2|5H ^01U~ SgSS SWSq. 

01 flfilfc S£J£JB|£ a -}(5O9)0i| 'd^ Ni2| S I MS ( secondar y ion mass spectroscopy)*? ^ 3 E! 

2H 0|S . 2X10 l7 at0(lfi/tf og y*^| fihQ. o| @ 3£S Nig TFT^gOH »2|S! &atS ^X|£ & 

^-q. SE&. 0| £E|r gXH SIMS£ A|g«J *§1I7||0|7| fT||£0l|. £JX1|^E( 2X 10 'atoms/of E£ fe 3 0| 
61) qs? yO| £]C|. 

0|£! gB£i?JSSK509)8 TFTSf §^ 0 || g&g ?X| » £ SE£ yg £E2J Ahg^OI 

333^ abiSCI-. 01 ^011, 9i|£|S#C510 U| XI 513)£ miq^OII 2| «H 2 S| S^^J 2| (509) § A|g5| 
01 8^£ICJ. x|?0|| IIH&|yo||A| Df^af S>#S 0m^(narker8)5 g^^rlte^g AJgojOl S^m^- 
33 01 b^slftlPfe ^§ ^^5|XK£ 4D). 

::i ps. fticis ^waagstoi gai^p^cvooii <2i«H sonnsi ^»iis s^gp. a as. s*ieifc 

XH t? I g 01^71 ?|*H 950'C2| tffl g?| 71 0I|A| 1A|^g^ OI^OISQ. t^g^PI ^fe 

2J_^7I *J7|£! ^i^?-|7|7| §j ^£ 2»Pb 31 g ^^«|A|. 

0| aAjSIX-iaOHAI. <!>£l^ °l!E|^# ^ei^ ^fiSlgatA^OISI S^OIIAI Ol^OiSq. ISnnSI -S&ti 
BISStS tfSISO «f 30nm2| fiBIS ySJH|2S g^SQ. IQe|A|. 30nin2| ^ B| £ £}SW ^ 50nm9| ?| 
£ fi*aSS»g^0| =5^S£|3 BOnmSI 711 01 PJ S|(514) 0| figgq. «|E|«S(5I0 Ul XI 513)91 ?J 
^S»^5|0|| 2J5H 30nmS SQ(£ 4E) . 

5. 5A0li UEftH UiS. aiAj^q n|^3(515a 51 5l5b)7| S^£|.12. pgg ^^1SI^.(0|*| p» 

-^S^sl XIS)7f 7HO|EBas|(5, 4 )g .*oH £PI£!q. pS Me^JJ^^Ai. r„||H^2S 13^011 ^^fe ffl 

fi«a|2£ S&fe &»0| Ajg-a t 2iq. 01 «iai(XH^a^8l£A| AIS)^ TFT2| 

(threshold voltage)^ X||0i«|7| ?|«! xj?.|0|q. 

oi £ aioiioiiai. q.a?j(B 2 H s )§ oies7jaess s^s-m. sJi^y^ , .|7^ atoi 01^1 catt4£)^ 

□l.^ Aiggqfe e ^^5ixi. gg. s/^^asi oi^^ojoi ^ai aiSU siq. oi x^ioii sjsh, 

lx1 ° l " UiXI 1 x ,0 "Blam8/irf(Sa^2S 5X ,0 " U1A| 5X lo "a1o«8/crf)2| g^M ««& 

^$1^^(516 5y 517)01 ?J^£jC|. 

31 q§. £ 58011 Ljhl'JJ r.HS. ?i|A|^q 0^3(519a 519b)7| 8^a2. n^g ?|*J M^MS^COISI 
n§ A|«!)7J 7||0|eggs| (514 )g m m *J7|£iq. n*j W^ggJ^SAi . LHH*1°£ 15^011 

-^sife ai. saaioe ?j <£±: Aigs ^ ?jq. oi ^jaioiioiiai. pjg sst&bi^ aoi oi7i(ni 

5?^5!(PH 3 )~g;:|?E0|-S A^S& £d|50f37|0il 21611 e| lx lol %toms/c'S| S^fSCIb 5ig 

^^5|A|. 85. Sj3f?StSl 0|-S^?J0| «A| A|g'^ °iu. 

^^I^e ng ^^^^1^71 01 xlBIOII 2I5H ng ^?>^S 3 (520) Oil A| 2X l0 ' S L||X| 

5X lolW at.oros/crfOS*!2S 5x lo " UIA| 5x 10 ,8 a Urns /or 1 ) fe!E7h EJE* 

a qg. £ 5C0f| qqyj ens, *'?is n*! SI pS i^§Siiz ifl»aq. Ba»^ 

poll W |*je ?l|0|eago}( 51 4)o| 35||gg7| OHSOII ^171^2^ ?|^5|b b=(Ua)^ A|g5|^ 

.V. O|U@(annealing)01 bH**»S|Q. SE&. E 5A0II L|E|yj tH E| ?f Xl|yS^S«0| £J ¥^0I[A1 °»E|^ 
* 5! 71101^2^4 A|0|2| a^SOIl g ^E 91^1 HI^OII. jaxl£|^ 7|^S|S SsB ^^-OIlAi 0|-f 

0|X|fe =3 01 t) r §t*|S|Q. 

0| £J A| Otl Oil A1 . LHS32J ftSPI A|gt|7| Cli gOI| . »3S|£|5|7| 800r0l|A| IA|2>gy be 0| W @ 

Oil oj SH o|?Oiaq. Stf^fc t»'V-|-yvi^|0!iA| OI^OIS 4£ Sl>IU. 3Efe g*Hr?47| 3i^^!^?|7|OHA| 0| 

0| Aier- nS M^-^S^(520).9| B¥¥S. ^ ng g^gg^(520) r.g S ^ a? (520) ^91 Oil -£XH 
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8|3 n*j g^SSi^ S7|£|X| SJ£ 9^(E SA01! LjEjUl *f £J g g£ 1 S 21 ) A|0! 2] 3 3¥ 

sotf¥S)g »h3?spii »»q. oi><e tft? i x^oii s^s mi. ldds^ §y s^s^oi on*? 

200 UIX| 400nnfi| 7IS 3^ S|0| g g £| 3 Jl 0| e g = (521 Ui XI 524) g a39|?| 91 

en niiqyoi £iq. ui« ?l|oi e*j=}oi es# 3£S D 4?.? 4*E 2iX|y. aaoii tqsi 01*. 

□ oi^2| ^§°42e sasife 3»oi u^siohp. Jiioims^g sas^i. sxis £&oi Ahgn 4= 

t 2JQ. 

qS| ~7*||*|o S) S^(Ta). E|^(Ti). gBISg(Mo). jy^&KW). 3S(Cr) . 8*^D|te(AI), ?B| (Cu) . £ 
(Acj). 5£fe SEg ^RlS(SI)os¥EI £!«I9 S-*B SSfil a*. OIQ g£J2| a»SSf <CHHa|2£. 
gfifi 0 -,'. N^ai5l»@a|. EEfe E4@2atget). 01 gj §e£21 £f ^(CHH*1 £2sL Mo-W^g E^ Mo-TaUg) 

S Stt& at. E> oif-i sa°i 3S|gH|(mfiS|2S g*f«??a*Set Eb E|&^aigat)oi AfgfJ * 21 
Q. WS. EffflSOl A|gg 4E 2iH 9S0I A|g&! 4>E ?iq. 

01 ^JAIOIIOIIAI. ^illEjgOtl 2|oH 4E 21 50n«S| g S £1^2* 350nm£J S^SIStS BBS 

siSstoi Aissiq. Xe Negsi s«d7|AS ^mqtl^l^^AI *P^|01, -g^Oi! 9| & S|2| 3!*SB 
sis 4 ?iq. 

Ee>. 017|A| P|| 01 eg = (522) S *|0| eage|(514) 8 A|0|0|| ^2 ng S£9S * (520) SI £/^2| 2J*IE 
gg£iq. a*l *|*0|| ?||0|eg=aj HHX|E|b LDDgs|0| SP. a|0|gg=(523a £ 523b) 6 £! 

iieoiiai Ai^: sag 22°£ a oixiJie* ai^ ^ui^hs ej^tici ?jq>= >!§ ^sixi. 

9 6A0I! uejyj CHS. n3 B£8S*(0| 4]A|0||0i|A|^ o|)b LI|^3<?Ai 7|| 0| e *1 = (52 1 LHAI 524) ill g 
fll »^HH»»*IS£ 3JISQ. SPIEIfe 2/8 ngj ££83 3(520)21 £S2I feEiEL SOI S£@ m 

^^°J^(525 LHX| 532)011 g7|£|£E^ H|0|gCJ. C| ^ -?A^P_g. ixio" L||X | 5 x 10 i ; t0 nis/<rf(SSg 
3X lO 17 LHX( 3X lO l, at0 „ /crf) o, H ^5g8jq. 

£ 13 B Oil qemi PIS. aiX|^qn^fi(533a l\\X\ 533d) ?J ?l]0| exi^ =g a0 |M|^ E ^ nQ * 

£SS£<0| 4IA|0||0||A|^ 2!)?J ge«S^!(534 LHX| 538)^ ^~ ^5 S7ISQ. 0| ?! A| . 

HiHJ(PMi)g Alget 0|££S^0| fe!S£l^. S^EIfe 01 S«£| P_I2| lxlo "uixi 

1X 1o,l at0M/crf(3!ia5|2S 2X 10 '° LHX| 5X ,oS ' atoms/crf)£|E^ HIOISP. 

0|£1 X|aiJ= nAH^TFT2| 5Eb S?II?J?^^^ 8a&Q. >:9|x|-g TFT2J 3^011. A|2|0|| S|8|| E 

6A0II UEia ng ^^#3^(528 LHX| 530) 2| ¥^0| feJbq. y?(S ¥SS E I Oil UEIfcS ^Vlxlg TFT 
2| LD0gq(l5a Lf| A| 15d)0!| SHSSQ. 

3 r|g, E GCOII i-iqy] PIS «|X|>iE1 01^3 (533a U|X| 533d)b XIMEU a|X|^E1U^3(539)?l ahspii 
SaglCI. 3. q^. p« ^^S-^^(0| ^JAIOIIOIIAib gA)?l ^E2| g^OII 2Jo|| S$S9fi|(540 U| 

X|'5«)g S^CIE^ S7ISP. OPIAH gAb Pee(BaH 6 )S A|g*i OIS E^JOII 2JSH SA.2I ^^J\ 
3X 10=0 L||X| 3X ,oa, ato»«/crf(q|H«!o S 5xio'° U|X) ix 10" atoms/crf ) g t|E^ S^JSLI. 

PIOI 0|0| fS£gg*!(540 LIIAI 543J0II/.I lxl ° 2 ° LHXI 1 x 10 " atoms/ctf2J ^ES Q7I3J ElStPS. 01 
71 Oil g7|£|-ir S^2| ^ Er 2j?T &SESP ^,OiE A||«H Alt«H0|^ El 01 0^ &q . U|e|A| . 

-?j nfei £1*131 ^s^gg^eg ^?J£J3l. nS ^^gS^2£ ^§*!q. 

D qg E 600|| UEIHI PIS aiX|.^_qn|±a(539)fe «|>|£I3. Ail I S^S 23^(544) 01 SSSP. «l IS 
2^ae.iatC544)og. ^a|-3£- sasi &gJ#gei^ 0|& «1Sat0| AISS 4E flP. 

«l ¥JWIfe 400n» qj XI 1.5^.71 & ?iq. 01 ^JA|01|0i|A|. All 1 gfcHS 2! B|(544) S 800n»2| ^ B| 

St!S|atai fiJ^II 200n»2| ^Jei^ ^«93IS°-tO| £|« ¥SSj^q. 

01*011. 2J2J2, ^ES n « 5£b ^^-^3^71 »a«ISP. Ma*B°S^I. t Ol^glOl U| 

iJ^&iq. 0| ^A|0i|0||Ai *17|^!HS 7}^g^ A^g«f a*|e|7| S50*C0I|A| 4A|2_^e_" Si^^l-VIOIlAi 0|f 

CH^iq. 

E»l. B*|P|fe 300 U|X| 450-COIIAi I LflX| I2AI2JSSJ 3 I H XJ 100X21 ^ ±& SfiC» »?^|OI|A| ^^^7f 
^'api oi^oi?iq. 01 xiElte SSISg oi7i&i «is^| s?E*l|at2| Dtfi&8 6HBWI 91 & aoiq. q 
g tiS^S°£^. fie*5n^ia^K0|7ia ^ei^ni^-^g a^)?i ^ai oi?oia ^-E aiq. 

^^§17|x|E!lb Ail lg2jaS2*!(544 ) 0| ^^EJh OI^OIS! -r-E 2iU^ 3iS ?^*IX|. ^. 4.^S7j 

Sieife- ?m 200n«2| ^e|^d5IS*|^°»0| *0fl ^JSi -t-E 213. 3 P§ y?|S "f^l SQ0nB2| 

a 21 56! 61^01 82511 4 s E ?iq. 

E 7A0II qEjyi PIS. aaft^aoi i^HM4!(545 P|X| 548) ^ ESI &j «H £j (549 LHX| 551)8 S^SI^I 91 «H 
All lg2J5!Piat(544)0||A| g^SP. 9S0|A|. ^rll^g S3|2S|SS W|?|SPI 91 SH »£|*(50la)0|| &0|?J 
^ SI i Oil 9l«E|fe ^'BH£ 8SISP. 5C». ESOIIb qqqA| axiBi 21^-HHid0l| S^5|7| 

o, 51)A) a#- b| S (50 la) Oil ?40[9i^ &X|^0|| ga£|3. i^UHd EEII 2.1 B||tf Oil UH^J 

a H^PtQ. SE&. S5IS(501q)0|| %T0|S>i4=r X|| 1^2.^2^(544). 7i|0l e 3 3 e» (514) . £J «| 

SSt(501b)S Oil SSI 0| S^!8q. 01 ^AlOIIOilAi. 100nm2| Ti^. Tip 300nm2| 

8f^U|^B|. §J 150n«2| Ti^OI ^.TUqg^^OII 2|oH 2)^*l<?.i?_ g^Sl^r ^S^P^g ^gsj e^OIElj 

b ^^«IXK PS 2E3*t0| »1A| Algg 4-E 2Jq. 

-J PS. ^«l 50 LHXI 500nn(gS^2£ 200 L-H X| 300n»n)E| Ail 1 TIH A| «ll 0|<3 S| (552) 0| SSJ^iq. 0| ^JA| 
6il Oil A|. 300nm2| ^ £| 3 a*«^ 0| Ail 1BHA|B||0|<3S|(552) ° SA1 A|gSC|. aeiaSSIg^S ^^!^ 
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Mm^mm^ow cjideg Aigg &q. 

opiai. aeistuasiaigatsi gasMl. gefasn^spf h 2 . nh 3 gai ^ 

^ AlgSjOl 0|^0iX|fe 2101 £j*a|0|C|. 0| a SI Oil 2joH OPI@ X|| 1 2! «K544)0I| g£S| 

JTJ gX|S|g ^««K)1. XII IIIHA|U||0|£1°|(552)2| 5|^0| ^ At Oil . W| 1 gjygS! (544) Oil £?I?J 

4^!-" O^HS^HS SR^SIH. Cl^AI »He.|w£o| 5^2£ 4^£PPI g ^ 

E 7B0|| UEJfcH CHS. Pr?I^X|= XII 2§e.lg 2^(553)01 S^^Q. ft^l ^X| £ A| . gE|D|E. 0|3 

gJ. BCB(benzoclobutene)gO| A|«&1 ^ °IQ . m>\ . Af| 2g?J §1 2 ^ (553) g TFTCHI 9|«H ?1£l S? 

8 *PI =?H^H ssapi oh-soii. "ricny s&sig oi3B ejoi ttfg*!8tq. oi ^/aioiioiiai. 

0}3& 2.5/«S| Willis g^SP. 

_J qg, £^l2.IUHid (551)011 SOf&fe Ail 2g^SS35i (553) S! Wl 1UH A| H1|0| £ ^ (552) Oil g£ 

£112 S|*£!^(g^)(554)£f gg&q. 0| 6!A|0||0l|Al. 2J Ss *r-J S| ( I TO) a| 0| 1lOim2| S^tl^i 

54 ±2=^M S^SPI ?|5H Dll El a 01 $aq. fiStaiSS. d*«2J50| 2 L«X| 20%2| AfS|^/H( Zn o)ll| :ftgjt| 

oi ess saaatoi Atss &q. si^a^oi el^sj 2>^oi gp. 

a £/e.|£§ sgar(0| £A|OI|OI|A1b tfeiStfWSDOl 500nm2J 5 s WIS S££|I1 3 

(554)011 8HS*lfe 91*1 Oil A| ?ll?^fi| Wfll »l 3^(555) £ gggiq. £^0||*J£ A|«5|0| 

^ll^¥^l ggEJE. A^OI &7[\ E|| 01 E|( taper)*! *Jt||sL g£§ 4"- 2jq. ^YSI SSO| ggSPH 
¥E&X| P/£S, ?i^i HPJOII EL£X|2| 7|feB£2| cr«|5-!0| ^fiS^II 3Q. 

□ qg. EL§(556) gy S^(MqAu^^)(557)S CH7I0H ^££1X1 8*2 Sgg^Bg Alg8|0| 

S^^q. EL #(556) 2J ^Alb CO L||X| 200nm(*l g *1 o £ 100 L||X| 120nm)g §1 ^£ g^(557)£j 

^;»lb 180 LHX| 300nn(S^a|2S 200 LflXI 250nm)j£ 5>jqb ^3 r A|. 

0|?1 XIBIOIIAI. £L£ Q J. g^g J! 2^0|| Sll&Slfe S| 4:011 SL«^£|01 S^?JC|. £Lg 

8 gxiioii ^:isiAi &^i irjisoii, ELgg sai^aen-uifl ais^ai at:a ^ ^«oii a^Eioi ^hs^q^ ^ 

^SJOiO^ S»Q. Ct|?|Ai. ^^D|A3b «Sfi£f ^l£PI ^1*11 A|-«o^. EL ^ 2^! 12 

S| ^£01| oj ^^^o.g g pilfer 3101 biasl^P. 

^. piAj w^oil «H^CIb Slig »|2I& ^ISI^I ^1^ Ql^a^l £fS£|I2. 0|^3^ Afgoll 

gi el£ g^oi *isi^oe g^£'Q. n qg. ^^011 «hs»i^ flisiy s^jg ?iapi ?i^ 

01^371 ^3£|H. QIA3I A|g6l| -^Hg^gha EL g 5J S^Oj g^gq. 3 Pi. ^ Aj Oil 

**ahoii sHssib m*.m xiiaiy s^e ?^»pi oi^3:n ^stjii. oi^.a» a^^h el^ 
°i s^oi ds|2Sjo S a^gq. oi^iAib hi= aii ?hsi q^ niA3?i Aiggqa tfa^Aiy. ^2 

3£ «J^2g A^S * oiqb ^1^ ^^^X|. EE«l. M'dVA ELg g^Oj £-3 5|4i0|| 0 £| Oi g 
^fe 1 lT||;nA| RA|«HJ1 Ol^OIXIfef ^01 uhs«lfiiq. 

El §(556) o^Ai gX|S fe^OI A|S9 ^ °iqfe ^.^ ?ssai 8?l§& g~?J g 

XIS S3 01 A|g£|Lr ^.01 HIE^ISICI. 0||§ gO| , £13^£J-f, SISI- 5.! SAI^Eigog 

S^Sd Af^^£?| EL*0| H ^£ 2>q. 01 ^JAIOIIOIlAib H| 35 MgAflS^OI aiX|2| A|§ 

eixipj. qg SXI9 i^g s^g) 4=£ 2iq. 

^^^gf*0| EH. Alq 3 (^g(8-S|0|S^A]?|i I ;g1)^T-n|^ El^g)?f g?^|£A1 g?|E' ?IM3PJ = 

^ofajBPi af^i s/s#e| apasasAi Afg^qi? 5ie ^^MXJ. ^^^S§0| UH. A\q-P\ 

^^|X|ls?Ai %y\& OCJT. 0CM1 DCM22| ^;»| ^R§|£I£A| AJgSq. *}^|^S§0| ggg 

EH. BAIq 3 (?-Dflfi!-8-«|EaiA|?ltsg 5! W|^ftE*l|2| «l|^l XK I i gand) @S ^I5J q« «H?IX|2| 

b^»)^i s?i*ii^ai nm wmgz\ ^s^sai Ajgaq. 

§! . ?|2| R^l^siOII SjSSIXI S3. SXIS Ai^AlgT R^I^S. g^lf?^iagS. ^^l§! ELg^JOl 

A|§^ Stq. ^t|Ai|^?|EL^S!0| A^«£|b 9 ¥011. EL££ 9«|8^| ?l*ll fflP- SE &» . 

EL § 5? Ai , lg-^($inglet)O1^|0|| S|5|| giS(SS)afb V3-g9g S-* 1 ^ «4 1\ . SEb 01 7 1 Oil 2| 

5H W5f(pj^)5ife ttsrss(^ga m^* 2 )^ a«6r ^r^oi ai^sb ^ aq. 

SEffl. SSa^(558)ogA| 1 &«PD|fe0| ^2^^2.1 5}0| A|gH -t-JE 2iq. HffiS^(558)S EL* 

g^g a^ar hh 4§g 01^.321^ qg oi^3g! Ai^moi sgg^r^oii 41 aq. be 

E». e4a^(558)e ELS ^ g^OI f4I^IOil kgSJXI 812 S *0I| 21^^ g^tlb 3301 U|g^ 

61 q. 

a|X|a|.o£. 6iei=SatgStg Wl 2HHA|H||0|^ej(bbU)OI 300nm2| ^/HIS g^gq. U\m ffiS*!^f 

(558)01 S?IS¥E| LL#^ H3£*lfe 81 XI St. »l 2D|| A| U|| 016 °4 (55G) 1 Sfe'8|0| EL^X|2| aj I g| £ 
^ q^ &£TAia 4 aq. 

01 A -I2£. E 7C0II MEILH LH£ QljE|HDHSS|i EL5.A|Sx|?| «| 1 ^IE f (500) ?| CHI g^Sq. 

SJg}^!^^_. s /con qqyj ^2i?| sr^SS ?oii. =?a=fe ^lWSiSst(2S|get. xhai^gs^a] g)3t as 
si^s^^l c f.b /lia.|^°^ B!^oi£! gg Algol oi ?S(^^)£lb 330| ui^s|8hq. □ qg. 81 
?Sg3SI L4I¥S S»3»¥l?l£ EL^^q. c Eb 8^^SW§£| LH^OH B^WKOlie &0| . tf£h^g)g 
^gj 81-01. EL^si d£J£(^S)§ ^lld^q. 

f^lAIOII 2] 

0| OHAIOHAi. Oil All 2| X| et *0I| ^A|0|| 1 Oil 2|«|| M\ ?|0|| g ^ @ TFT Q ELAXfg MajAN^I^S?- 

^ OISA|?|J| Aiapi £ 8 9i £ 9f g2ES ?JlO| SIS^Q. 

Q1X1. ^A|0|| 1 0il 9.| 8H £ 7C0II ^@*» ^S?l OI^OISQ. 0| £ A| Otl Oil M . &2|gb|7| Ajg£|3| HII^OII 
W|4i|tfae| »?|ELgO| XII ggj E1.4.XPI AfgSQfe gg q^ ?«I^S£. ^^^SsLAi gJ^ 
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*W3JH2H S 8-9605925 5Fb 9 9--6377020II gPH^j g£|0| MSi ^£ 2iQ. 0| £| A|0l|OI|A| . STSS 

0 £A1 1 .2-q j§£SDI|£lO|| PVK(polyvtnylcarbazole) . Bu-PBU(2-(4'-tert-butylpheny l)-5-(4 - 
bi phenyl)! .3.4 oxadiazol e) . ?0fg»6. DCMH4-di cyanomethy I ene-2 -methyl -6-p-di methyl ami nostyr i I-4H- 
pyian). TPB(1etraphenyl butadiene). l M US aiHCNile red) gSHS! £M Algfcjq. 

9 8Ab E 7C0M 8IigS»qfe 3^ M8|XK £ 7C2{ Xi| I712M500) S! £iil^(S01a)S ?-!?-f XII 

(600) §y 5*B|g(60i)on «is&q. £ ba^ se«! £a|oii i chi>m lieiliixi afS £»v-s^g MEiyjqb 

?S*8fX|. 9-V-^^OIIAI i^UH>1 S2HPJUH a Oil agg! UHtfB *B|*(60I)3| 3J«£|£4 gggiq. 

3 Pi, £ 8B0t| L|E|tH CHS iXiagg ?IS(0|8| J|&) (602) « «| igat£(603)g Ahg8|01 
SL[. U|* 0| £JA|0l|0l|Ai}= ftafi gej*e|SJ0| 2g?ia(B02)SSA| A>g£|X|QI. Pr'^Piy. *1S3|S». 
g£|±ej?IB!. tfBISJie. SEfe AU2*aj7|»0| s*A| A|gg EES!. *l^0tl @a|g(60l)0| Xi|>1 

i/ oh pjsj^ei aaiHig 7^1 3qi ia&r§(603)oeAi a^ei^ 5ioi a flaw. 

CHfi»ias. *x|g h«& SS?et 0| xii igsfg(603) ££ai Afgi 4= sic*. um oi^AioiioiiAi b #£I0| 
= 3| A|g£JXie». 0|3g. g?J0|D|E. SEfe OH^AI^-XPf A|g^J ^£ & q . 3*XJ2| *3C5!^9*|/»S 
Xf?4 -^-eOOllAi Ail 1*|*»g<603)0| EL4:X[S¥Ei HOJJiqg. Xj| 1^1*'* (603)^ 2J¥^41^S S»» 
33 £ fl=?£! -C*. 

£ OBOII L|E|bH ^£|b S9fl£|2l gA|0ll. qp|S¥q El X1H »S8| WMMH * 2i3. #£011 °l * > 
$*7|ELAXJ2| ;i^3£g aX|*HH IC^AI EL£X>2| £l?JEg 3?l| B£Mlg 4- 81 q . 

1C|| ^ GCOII UEHJ q.g. ELrtrXPI X|| 17|5H600)2| ^ Alt ^ £BJ#(601) g XIP1S|?I ^6f| g 

S3 g*?! «f*S ?r^0li ScSAIgJQ. 0| £|A|0||01|A1. g ggg *(CIF 3 ) ^ gJ£2!! g^giS* A|g£l ."3 . 
a*?* fl*|^£3A| AJggq. a|417Ji£A|. 0|.a-2. ttS. U|&0| ^ A| Afgfel 

§y $J4i0il gfCIOI. ft^g 500scci( 8 - 3S>< l °"*irf/s)0|3 &«tS&«IS 1 U|X| 10Toir( , - 3x1 °"lhX| 

i.3x lO" Pa)gs g 4,f oiq. ^UI-SEO^^og 20 Mi XI 27-C)?} g -t-S 

o| gi a 1 ? oil. aei-ssts oii^oi ti^i, M.H30B gei^qei. «si?l©. seioisai. 6iei3t»»aiS oiisoi 
tlAI abcj. PS assta. ^gsiai^l^oii e^ai^i 9B|S(601)S tf^ajSiS 0l|*j5rli iHXieioiib 
pt?i«i x^|7^*^c^. ui* »'jE]y^oi diaiserg swsixis*. «i|E|a#s ?\\o\ = %&^2.£. %o\x\j\ m^ou 

^JS^SA^IiOII InSEIXi a^i. EflEIAI Oil XI P^El. 

0| ^AIOIIOIIAI. ^2|#(601)e ae»^2S iuSS! FJ¥^^^.S¥E1 OllSSia. SS8I W17IS EUIOII^ Xtl 1 
7IEf"(600)S ©iSetfiS^^ ^e-l^jq. OPIAi. x 1tm01 TFT -J EL^XI^ y?|X|3 3§?t 

E»(B02)O£ 8?!SCh 

01?|A1. 2?J^(601)S 0¥S^£2S^E1 0||*j-£)CJ. X|| 1^1 Ef (600)01 ^ ff|| fe ^SI^(BOl)^ &33«| 

XI|?1o|r- C1| ^J£|b A|^g ?J 0|X|7| GCH^OII U|^5»^X| & C |fe ^^5^X|. Cri^Ai. Xi I 1?|°K600)2J 

TFT 5^ EL^X^f 0| gj graSS 23 7|?J (602 ) 9. S 0|&& Wl. E 9A0|| UEfuil CHS XII 2^^^(608)8 
3S7IE»(602)g g£|^q^|^oi XI] 2.7|e(G05)01| ¥^«PI ¥1^1 S^^Q. Ail 2^|PJ(60S)01| M 2| 2^0)1 
CH-^5-lb &eigEi(606) ^ TFTb ST^Otl fl|-g£|."3. &Xf9 S ¥(ti07) E+X»¥0I| X1|^£|2 SES #3 

^§ nim^ aar«i(6oe)fe uh^^ asisi^i ?i«h E_+»as¥si ?ioh «ig@p. 

0|?|A1. ?iB|glE1(606)b ifflSS 5^ 3B|^3ZHn|2| 5^1^ AhgSPIU f£b H&^i^l^OII S|8H 

4 ny\ nH-g-oii. ^?.i^F_i(606)^ sxiiaoi sia±em ?ioii s^g =t- sip. 

liaiiEI^AI. ?-»|| 1 LH X| 2mm9\ ojzm S»2! Oia^^XI^KFuji Film Ol tnCHI S|8H W|sf)0l A|g@q. 

iJEiH!E:ivi ?isfi fe^srb .-txi ?i on s^sjfe bia^HAi, ?Hds jichsq. 

£&. XII 2Q^S(608)S£A| ^XIO§^2£. gEJ|D|S. OJSfil. »e|0|D|H. ^ Oil = A| 4* X| ) g SB 

0| g| TFT §y ELiXIfe XTl 1 7|&(B00) Oil M XII 27|ni(B05)2S ail»«|oS. £ 98011 U 

F|t« CHS XII 2? I © (605)?| Oil HI 33 fiMi¥(612). ?SS|S¥(6n) 1 % BX[¥(610)g 7J£I ELH 
A|S*l?h @01g ^ 2iC| . 

^S], turn |tj(600) Ail 271^(605)01 Ss/e.t i^(gE?i^^^)e sasiQB. » WS^II^^I 

mi soil sslssioii aia- s^g ii^-^a ^ sj;ii sp. 

[^JAIOII 3] 

0| iJAiOIIOilAI, ^AlOII 2011 Aj &X|¥«lfe PS3II £ 10Ag o|0| 
C|. 

£ 1OA0||A|, TFT ELiXtSj ?S7| gffl8|3 tq^AH 0\7\M±: «3f&Q. 

£ I0A0II L4E|fcH BXI¥P Hl«f^fc gJQS 0|8| fia^Q. HX1. ^B|gE,1b fe)A|0|| 2?^ S^i^ ^AIOII 

XII 27|?» ?|0|| 3 qg. »eig£|g Sfe S£Qt(707)0| a^SP- 3 PS. XII IB^(704)« 

¥S°-|0j Srga"HHid4 "HSfei « XI Oil SSSq. 3 C[g, 0| ^EHOII/i XII 2^1301 ^^f^t Algol 

01 51*^(700)011 ¥STSq. □ PS. »l 27|©(705) SS^(707)S ¥S«1S£ Oil SOI £101 S^(70 

4)oii a^?as gaea n ag. xn 23^(706)01 g«gq. oi@ ^e^. s ioaqii qq 

fci! 8X^(701)71 S^-E'q- 

5 i()Bb q^>tl &xi¥g qqtyq. 

£ lOBOiiAi. »^¥(B03) % ?g«|S¥ (802) ?| SSP OH. 3^(804)1? 8^^(800)01 a«E|5| S Oil g 

35-8 



82-36 



^2001-0078229 



aSQ- □ Cfi , XJI 271^ (805)01 W0|2ib -7237IHJ2I B^Oil CH5|01 XII 271 e (805) 2| B¥S 0|§S|0|. 

5) ^(804)01 Eiffel £>»E||7| £J£3$ ?JCf. 01 g! BXI?(801)±r SgSQ. 

01 £M|01lb ^A|Oj| 1 £fe £JA|Of| Xrtf-SJI 4 2JC|. 

I^AIOII A) 

£A|0|| I £J £A|0|| 2011 2|SH. ?l^2^ 5S g2| ^1 SI Oil 21*11 »#Sq. 3 qg. XII gg g»g*W 9|SH 
2I*d«&W2l «WI fi|SS¥E| E+X(gj^^(607)(5 9A) SEfe XII 27IB ( get £N7I B)«OI| 

±X\? °!a8rfe 3 2XK«S3 8PI| =5JE£i SJS: FPQ7I SO^Q. X|^J OlgEIIQ ?Jb 0[gj ELHA|S*| 
£ ELSgSAI XlSS^q. 

0| ^A|0||0||A1. QJ|E|«DH=S!>iFLHA|S*|SI =PSfc E 1 I S| AfA|££ *} 3E £ o|Q1 flg&q. 0| £AlO!IOt| 

2\m ^^¥(902). uhoim* ?gai£(903) P s ^gajsoo^g *iej ^ohmsi^elhai^xi^ 

gE*iepiS(901)9|0ll 8«SP. £r*¥2| ±-?H*l§TFT(90!i)fe n*H«TFTO|a. 71101^* =PSS| S (903)011 

piss ai oi gun a (906) a ?sais(9M)on esas *^uh a (907)21 axis 011 ?i*i&ci. ±9i*ig 

TFT (905) 2| E«H2!01 g »fl|0| gTFT (908) 2| 71|0|M0|| 239^1. 

SES'. F1^W|0|§Tr-T(g08)2| ii *1SlgS£! (909)011 SSEfq. 0| £JA|01|2J ?£«|A|. EL?SSSS 

2 (909) wife sxisvui ?m&Q. s»»ioistft(9ob)2| Eeiieie el^xkoioxn gasQ. oiigs is 

2J(0| gA|0l|0l|A|fe 10 L||X| I2V)0| EL^X|(910)2| g-^011 

21 ¥ P-|S|/MEW7» H I'.. FPC(911)fe ^££J££ GUI? I 91 & a^/S^«Hd(gaHHtf)(912 

913). "5! EI.?gS9lg3A! (909)011 ?j ^! ^ 2J q At ^ WIS (914)011 XII ggq. 0|?|A|. SSS 3g3|ffl(91 

6) g A^5K>1 0|#iM5!Q. 

0| £JA|0||^ ^AlOII 1 LHX| gA|0|| 32| 0| b 3H42J &AI01W XltfgTII * 2iQ. 

1 41 Al 0|| 5] 

£ glSOII 0| tfA|0||fe £ 16 LHXI £ 18g S5S SfOI tfSfijq. 0|7|A|. S^FFT. S|*¥2| M 

$y £I4:¥^9I0II XJI-SS =?SSISgTFTg #A|0|| gSSrfe ^20| XUIISPH *|S| I gftll tfS£*q. 

£ 16A0||A1. ;|&(101)H£/d Corning 47059 gloss » #1737 glass*! LH I£ £1 J" HJft St^JS «2| Sfcfe 
8*¥0l*3 RBI . *ig?IS §01 A|g£iq. 

^ qs. oi ¥ AiaioiiAi 7i»Mioi)ae|g SB|*(ioo)o| TFT?| ?lB(ioi)2| ?ioii aasci. 

UISS ^ei^(lOO)^ 100 LHX| 500nm(0| feJ A| Oil Oil Ai b 300nm)2J ^7^|^ & 

agdooj? xiasi sacvo. pa^mcvo, ei s . g^iyjoii sich s^h ^£ asa. ^si-^js^. 

^eiSSflgaf. 6iei5t»S|fii»Bst §54 aa°4fi H»8I Ot«e|(102)S ?IS(101)oS¥Ei Mgai^ 
« d| ? , ? |*| .^o £ ^B|g(100)?lO|| SflSq. 01|^ ^01. a ^SIS&IS S|(102a)S |f^2£D|CV0 

m AtS«|0|"SiH4. NH 3 SI N 2 0S¥Ei 10 L||X| 200nm( U|^5j 6J^|| 50 Ul XI 100nn)2| ^fl|| S 8^93, 3 Q 
g Sill, 3J N 2 0 .?.¥Ei 50 LHXI 200nm( d| -=|5| 5PII 100 L||X| I50nni)2| ^»||S g^S ^ SI 3 ^filSfilS ^ 
i$ll °J(102b)0| ^}^?IQ. b|* CH^IAi^r o[^^(102)OI ^ ?l|2| 7|S g38rX|SJ. 

(102) g BgJ© Efe ?l S!ei^2| ^ ;hoi^2| 

"3 qg. b|?3S^2j «i£Al|^(103a)0| gP.f£D r CVD iIHE|a2| ^^0{| 2J 5|J ^^11 25 U| 

A| B0nn(U^'s|8^| 30 LHX| 60nin) S S^SP. H|£3g2| 0|^J «^SE*II ^ ^ ^EXII 

^ si oiaiiss^ a«s»q. yiss ^saiemis *\ ns\ ui§a?se sas.1 sisgy^ 

x|| BJOI 2|A| A^M SIC*. ge^UfCVDOil 2| 8H Uiaa4*B|S S*0| S^tlfe: 3 Ml. 8J#S|(102) SJ 

U|SS&E«IS(103a)S 3!0| 7|fe*IP. 

□ QB. SS»*ieife UiaS^ W£«IS(103a)SS¥E| ^^|^(103b)g s^moi oi^oisq. 

01311 0l¥?l 91 ff eil0|X10iyE J . ^ 0| y ^ ( TJ.XII g*ta). c - c ^ RTA(rapid thermal annealing)?! 

a ^se aiQ. oi ^ agm*iaioiiAi, sj xi uiaa«i5EAti goii ^j^s 4as ^01 ufasi&ict. 

>,^oj o r g 5atom x 12 0I51S E|§?| ?|ol| <>] lAietSPi -100 LHXI 500-CS ffl*iei^ EJXH 0| 

T-oixi^ a cis 6JS8I0I. ^i H32j 7]^m axi& t- SIQ. 

a92i?l aioix-ioiwiioii 21 8H oi^ois Qi. c f.^ a^^ss ^aj tn eiioi xh ee^ oi^aa 

01X171 9 ^£ 2iQ. tt£IS OIAI01 Sll 0|«3| A|gE|fe 3*011. a|0|Xi^6 91 01 X1 Oi y 3 g 6j«m7| ?-|oH 

£)§9.£ xieisa. ai oleoma 21 ^nib aisxioii ^6ii atrial dfljaa. 0115 §oi. aioixitf£ia 

^ni^b 30H/7I a ^£ 2iH aiO|X10||L|X|^£^ IOO LHXI 500mJ/rfOSa|SS 300 LHXI 400aJ/af)0| 
3 ?iC|. D. Q% 4J « @J2| ^^U|^0| 80 LHXI 9BXS 3|ffi2| S«|Ha 91 «| £j 8 S0| SAKfffiM) 

£jq. 01 gj gjg}2£. £ 16B0II UEIU! m£ H.^«IS(l03b)0| g?0|S ^ 2iQ. 

-1 C|g. ^IIXI^EillH^p D|^32! W| iaD|^3(PMl)S SBIA^CHDie A|go|0| SSS g»£«|g( 103b) 

?i oil aasia. S3S stEsif s >i^oiisoii 21 «h aaa««ss mvioixioi. £2 1 ecoti uetta lh^ 

gl $(104 LHXI 108)01 ^^&Ch CF, % 0 2 S\ 2W\ *?\ ^^|^ 9|2| >j^0||^01|A1 A|g^L|. 

"J -?0||. m^zl ^8 geiZSOICVO EE^ ^DiElgOII SISU tfSiarg 50 LHXI 200nnS 71X1711 

gq. 01 <yA|OHOI|Ai. ^-m I30nm2| 6|B|5 fc!S*S|0| 

i q§. 7iioi.e §ojn K10 9)oi a«aa. 7iioieaaa 1 | (io9)s ga^oicvo ^mq^oii sish 

40 LHXI 150nn2| g 51 £ S3^g S»&C| . 0| ^A|0j|0l|Ai. ?l| 01 MS 3 SJ( 109) S SpfflJ I20nm2| 

Sais tfM»«* « 5»&p" afsi aaa«tt£7i a±«i?i ^1 o 2 i sih 4 9^ n 2 o 011 s^ioioi a 
^a ^ei^ tfsjasig^oi 01 e ^teoii uiti^*i saoiq. a*a&U£?i ^ si?i wgoii sih 4 . 
n>o % H,oiiAi a^a 6! sis ^fiiaajgets ^ai lji^^isiq. as. aioisaeiaioi 010 aj^i^ ai^ 
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s» s^roii &s£ixife aa. 2c?i^g H»e aa^si bsj # s=fe *isoi ^ai ai^u 21a. 



3 L|g, £ 1G0CHI LjEltH CHS ?l|omg= S^S fl& SES(1I1)0| ^9|| 200 LHX| 400nm(H|£j 

Si«|?l|fe 250 L||X| 350nm)2] XII IgEHS >II0| e 3 354 (10!))?|0I| «SSQ. Ultt33ES5 £U £E 

s! 4^E £13. ^ EH oil &I BfAlb ! v ?H S c b All JtJS §°| q^sj fog siS^S^I 9 4> 

Si SiQ. OPIAi At §3 LHg&'f;!E*£ Ta. Ti . 5! W23*EJ £JHIS Sftfi! Hf. 0|bi gy^* g 

ft 6! SEfe 0| g S4tg2| S©@ H3§ attSQ. 01 £JA|0||0||A|. W&i£ 300na2| ^»||£ 

3H g£!§J ^E £iq. 

.1 CIS. ei|X|iE|D|^.3(112 U| XI 1t7)b fll 2aD|£3(PM2)» A|g6|01 SI A 3 £H tt| Oil 2J$|{ «££|3, 
XII IO||^x|PPf Ol^-Olfjq. 0| £JA|0H0i|A1. 0||*J£ Q\\S?\±£.M Cl 2 St' CF<g A|»?J ICPOII *J A| ^ 'g! (Ml 2J 
OI^OlAi;,). !Pa21 PJ^OIIAI 3 .2W/af( 13 . 56MHz) 9\ RFfiJ^g J>WO| ge^EUs? 8^@U- 224inW/crf 
(13. 56MHz) 2| RF2^0| ?IEM^g .^-EU 0| X| ) *0|| ^ISIISU. H}cl|A|, £J£J*1Hc£ UPi E| « X| 7i b| 0| 01 ^.£1 
2J0| ?|«H£jq. 01 g fe|-tHO||A|. WB|9| OIIS S8 ST 100nm/.ninO|q. Ail 1 0|| S *i t*l Oil E»«HA|. WH|§ gf^SI 
0HS8PI ?l 611 S fifth A|i»S 0| OIIS §fr ?| £g SFOt 5!^£|3 ^AI|0il£iA|^8 BBS AI2J2| 120M 
t|E* £S£jq. 

All 1 Oil 3 XI £| dl 2|6||. XII 1«|0|IH£I SENS ^£1 SESC118 U|X| 123)01 S3@q. E I7A0II L|E|yj q| 
S. EilOIIUS 2|Eb IS LHXI 30* 0|C(. fePIXI #3 g 0|*3>| mail. 2|gJ0|| 

S0| OIISAlZfS ^ 10 Ut X| 20% S §?|A|?| O|^0|*jr.|. W"|0|| r.||g) gaiS ^SIS4|ge|(»l l&E||g 21 
il PIIOI assist (109)) 2| d^!H|gO| ? LHXI 4(*lg*to£ 3)0P| IfflgOII. 3| g Oil *| XI S| £J ?J 2 6>SIS 
2i^5f 0 | X1| lEJIOIBISj ^tH^ 7}?i HE*2| B^S^OH E||0|U|X| ^EH^ 7fS M\ 2@E||2| P||0|E 

«3^(i34)g S^OPI ¥I«H H^fil S£f 20 LH XI 50nm^ OHSSQ. 

3 C}§. fJE^I ^E^I^Oil ^y\o\0\ X1| 1^?^|3Pf OiatOISP. 0|?|A|. ^?r^ 

1J^2| S?^epj oi^oisq. XI) lEiioims SEKS JIS 3£§i S^SPI 0^3(112 MIX| 117) 

?\ ^?HX|CH. Ol^aSAJ All 1 EM 0| Hi ^1 ^EH{B ?|£l HESdia LHX| I23)5f 0|£ES1J0I| 2|S1| 

g=>is^^i wjHHa&^ss si^acf. g^^^^s ^ioi.ea^ §j ?iioieaa9|si &¥s^2i ehoidi 

5! X|L| 3 I2J2] XII -3 Oil E&^IOI n?y g£SSj£e a?|*^| ¥1811. g^lSJfe 1X101 

LHXI 5X 10,4 atoms/crfO|Il Pl ^fjeJS 80 LR XI 160KeV0|Q. nS M^ iS^SAL 15^011 g9 . 3 

S*r9£ 01 (p) cf:j= d|±(As)7| Afg^Cj. 0|?|A|b EJ CP)OJ A(§^q. 0| 012 ESOII 2|8H. 

X1| l^e-^S^(124. 126. 128. 130. §y 132)0I|A| lx l0 *° U|X| 1 x 10 " \oms/ at 2\ feEi2 *} 

j|gq. Eiioima a^gjon ?jw xn 2se-ss«!(A)oii/i. ui^ ^-e?i g^i ?ioiiai ^g/mxib p^xiej n 

S ^etSic: lx 10 ,T U|X| 1 x 10 ' 0 atoms/crf2| ^E^ gJiaU. ^OjE Xif 1E1|0|0)S S&H^ S 
E*(125. 127. 129. 131. L ij 133)H| g^Elfe ?l*|OI|Ai X|| 2«^ ^3 S| (A) ( 125 . 127. 129. 131 £J 133) 
Oil gffg n« g^^?^2| ^E^SI^ E1| 0| DIS ^ ^ 9j S| ^»|| glS^S BI38P- «8 . «| 2g^^9^ 
(AM129 UIXI 132)011 S^IEJfe £j(P)2| SSb SES2J 9YS ^.011 A| ¥3 X1| 1P|0|DtS SE«2| ^E#JH 
^Stler S^UI¥ ^-52^ g?J5!°^ 0|>i£ ^£^#011 ^0^°!^ ?J(P)2| feE7| E1|0|IH£! 3 

^2J ar ^»|| x^OIOII 2|oH ^t5P| BHSOICf. 

3 q§. e 17B0H L|E|yi cii5 xii 2on^xiepi oi^oisp. 01 oiisxiaib oii*y ?i>i£ai ci 2 ^ CT42J = 

A|§5|3. 3. 2W/crf( 13.56MHz) "I RFM»"^. 45mW/crf( 1 3 .56MHz) . ^ 1Pa2j gj^2| I CP Oil S A| ^^0|| 
9J5II «A| O|^0|£iq. 0| gj ^eHOUAj. XII 2E«0|ni£l SEHg ^|£.l £)E#(MO LH X| 145)0| S£33Q. Ell 01 
ni?J S ^ ?JE^(140 U|X| 145)2| B¥S^OI| S^£|2. «|0|ni5J gs«2| SE||^ g«g«|og 
VE| L||¥ SJ^Pg S7|5|^ SJEHOICI. All 1011 £j A"l £| 2J 3^21 U|3S||Al. ^0|| ?|o||X|Ptl 

f-ltr y^0|0i^2^S ^3 UWM i^^OI1S2| H|gO| ^Xld EirOimS 9^21 2|E^I 30 Ul 

A| 60* 5? gCf. GT*» . XII 2gEH£ 7^1 ?l|0|e.Sgie|(134)2| 5£<0| Xi| 3SEH2| ^ t | 0| §g ^ °|( 1 70) g All 
^>i| S^a^l ?-|5H 40nrnfS Oil 3 @Q. 

3 q§, A|| 1^7^1S|2| S^2f bJ| jUSH A| ^0^1 7^£)2J ^ ^8 S?I»2S 

0111 ^01. S?fir X|| 2SF_H= 7^5! £jE5(140 U|A| l45)Ht gSEJ^ S^2| fu:ffe£^l JX10 1( 

L«X| 1X ,0 ' B ato«8/(rf2S 51 E* lx I0,3 atou.s/c^2^ S^h^ 70 LH X| 120KeV2| ?.} 9 :S 0|^0| 

?iiq 0| g ^2S. Xl| 2^$^S^i(H)(14R LHXI 149)0| g^siq. 

3 Pg. C«f[fS£S2l ^e^S^(156a L||X| 156c) % g^^S«l(157a L||X| 157c) £ ^ pA|| ^ TFTS 

gj^ltlb y£xi|g(i04 lhxi 106)011 §^aq. oi<2 spoils ^ ai . riL^3.SAl xii 2Cii0|n|£i 

vi£i 2ESO40 §y 142)°^. g^-sai-^-^ gets^i s^spi ?I6H xi^NHaa*iss s^iaq. 

01?|Aj. nX.m TFTS ^E*l*(105. 107 S> 108)21 23 ^1 ~r XII 3^0^3(PM3)^ ^Sl» L l ||X| 

4tFJ0^3(151 LHXI 153)5 S^SIOI EOtSQ. 017IA1 g^S St>g9S|(156 157)^ q^^(B 2 H B )g 

0|£ESOII 2J5H g£gg2Ul56 5! l57)0||Ai pg M£-^^^?l 2X1 ° 7C LHA| 

2X lo ' l aioms/c« , ^| feiq. 

mXIEh =?SJ|S|0£ g^§9^(156 Si 157)£~ n« g^^gj^g ^ h ff*' A|] 5H2J o g - 

SIC*. XII 3Mnr^S^(l56a SI 157a)e n|g ^^ffiSI^S 1 X Ul X| lx 10 'atoms/ en" 2| ^E£ ^! 

Pr5|3. XII 4geia^(A)(156b ^ 157b)g n?J W^s^^:^ ixio' 7 y,^ i x io 2 ^ o^s/^o, 
8JH«KH. XII 4i^-§g«(B) (156c % 157c) p nfj g^ggj^S ixio 16 UjA | lO'Jtoms/c^-l ^E 
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i=? HftgJQ. S|A|°>. S$SS^(l56b. K r j6c. 157b. £1 157c)01IAi i^g^ 2J ^Si 

lx 10 "ato«s/crf Kb II Ol^fos E|£«, oKU. All 3g-£gg^(156a §y 157a)0|(Al pg g£gg| £2| 
Eg p*H£!TFTSl £^S2i SEfe Etfl2j gje|2l 1.5 UUI 3Ufl7| E|£^ 81-01 XII 3g£S930| pXHs? TFT21 

^^s^ 5Eb saia s^£?.^Ai srgstb «i of-7&j &x\y\ ®mm stii sq. sEe. ah a^z^™™ 

(B)(156c % 157c) ej £¥b AA All 2£H0|IH£I gE||g ?\x\ gj£g(140 » 142)31 §S!Ei;| ?|«H 833 
P. 

014-011. £ 10ACHI UEIbH PIS All lg2j*! 2! 91(158)8 7f|0|eg = THOiegojoj ?|0|| g^gq. Ail 1 g 
2.^3^8 ^e.|£A|^o., gyg £StaS|SOJ. £J£|£ ^'^i D -!. !£b 0|g°J &tge|g SS^ 

^£ Siq. Ol^s. xi| lg?jaget(158)S ?7ia&gag Sg»Q. All 1g#ag?SHlS8)2| ^Hlb 100 
L||X| 200n in 0| Q. 

3 qg. 212*21 fe£s n«i pass ^fr^s^.^ aaam;! ?i?J *ibpj oi«-oigq. oie 

*|B|fe kOltiSe A|g£j gOltigOII ?45ll OI^OISP. flSiaiSS. SilOlAi Oj^gi cc b RTA ^ <* A) 

s aq. soma*? sights ? boo lhxj eooroiiAi tfdbis£7i ipp« *b n oistpj. m^siTiib 

400 LH XI 700'COIIAI O.lppra SEfc 3 0|^S| & * £-?|7| 0|| A| 0|^O1£iq. 01 ^A|0||Oj|Aj. 550ro||A| 4A|^ 

§oi a^ei?i 01*01 gq. 

»g»X|£|OH OICHAi. 7*±fe 13*119 31 300 LH Al 450*CO||Ai 3 LHX1 100X21 £-¥171011 

Ai I L||XI 12AI21gp_ t g*|B|;| ggE|0| £jg ^SLx1|£2| >^*j7p[ 0|*O|gq. 4i^ltB25 

Ai. gei^iu ^-^s^Kopi^i gstsot Afgpi *m Atgg *s &q. 

3 qg. ah 2g?jssiHts *?iaagas sa&c*. 01 aass #7i^eif£&2i ah 2 gpiassis 
agsnn. H1301 eja^gTii ggf»Mi a ^ aiq. set. «7i4<xiga£ am^ss «£i(aws)« 
§- 7ixi7i im^oii. ?i^g©oi &&g t- sip. »7i^ws-as se» ss^i 71x1:71 2in meiAi as?i 

9£b *\&t\MM &7| OH^OII, 0| £JA|01|0||A| ft7|^X|^&0| All 1gyaaat(158)P.5A| §3^1^ 

A|^£M£jcn_ tfe( a £jSja«g^. ^2li n ^ §Sf S^5L|0| A|g£|b 3i 01 u^^oiq. 

::j mi. oiis^ QH&iHj aiAi^qn^ab 2§ ys^igou a^sin ^b =aiiS!S^oi tib m 

ttga«ioii ^o^b a^? n Ji %trz>\?\ &m &q^3(pm4)i Afgsioi aasa. 

::i ai, g^oi ±meig 5Eb ^^s^aoii sjsii aasia, ah 5go^a(PM5)g Atsshoi en 

AI^EIQI^rJDH^oi aa£|Oj. rh^>d(!60 L||X| 164) EfllgJddBS U| X| 168) g S^SPI 9| S OIISOI 

□ PS. oiqi 80 LHXI 120nnS| 8^93. Ail 6^G|^3(PMC)1 A|g^ 0HE4y2S 

aiAS-^CE 1882| 180Q£Ai UE|a)0| SagQ. ?8£' 3 Efl n -!^£Ai. £j g^g/^ ai 5 | 3 ^ 
(ln : 0 3 -7n0) ^ d -S| g(ZnO) 0| gflOiq. 5Egl . 7|A|^21 ^.|£« §y gs=« ft -?l 

5H aSOi S^S ^«|£!StS(ZnO:Ga)0| ^&©P1I Afgil 4 2iC|. 

01^1 g] S it . All 6S-0^ag AlSSfQI ^^S|£g2| TFT ^ 514:^21 S^TFT-fi ?\&0\ 4 

giq. All 1 pxJ|SgTFT(1 100) . AH 1 nAl|^TFT(l10l) . JMI 2 pxH gTFT( 1 102) . M\ 2 nxil y TFT ( 1103) b 
51^01! SgSlI] HjLHoil ftiTFT(IIM) %! 7|^IS@C1 105) g ^^TOII g^SP. SBiag ?I&H. Ojfcl ^| 
Ot^Alb ^E|«UlieSi^?|ino £ Xlggiq. zp^^^oj W) ! pXHUTFTCI 100)0||A|. All 2EH0IH1S S 
Ellg ?I*J ^101^*1^(220)0^ ^gsjq. y£A1|g(104)s «JgS^g ^ (20B) . ^^S^ 

Sb ECUS." S^o^Al ^Solb All 3ge§S2?(207a) . 3I0IM 3^(220)31 SS^I A| ? B ^b LODg^ig S 
S^b AH 43B^^8^(A)(207b). ^ ?l|0|exi^( ?20 )3f g^£lb LDOS^g S^olb A1| 4^^^S^ 
(B)(207c)g 7|^|3| ?|oH =?£SI9CJ. 

AH 1 nAH^TFT(1101)0HA1. All 2E«0|IHS g EJ| g 7[?J £1£Eg0| ?|| 0| ^(221) HSA1 5{-gpjq. «J 
£*HA(i05)g *HWS£!S2i(208). ^^01^ gr fe Ee „oj gqos^l *t-g^b All 1 MS ^ (209a) . ?|| 
01^3^(221)^ g£j£]X] P^b LOOS«^ S^'^fb All 2jjt^^S« (A) (209b) . 5^ ?l|0| eg ^(22 1 ) 21 g^ 
EJb LDOSJ^ g«mfe All 2^^^g^(B)(20Gc)« 7|A|7| WW ?5«fSP. ^H^^OPf 2 LH Xf 7/aP.I 
PJSOII. All 2g£S9S4(B)(208c) ^' 7j|0J eg ^(221 )2| g*J£lb 9«j2| U0|fe 0.1 LH AI 0.3#»0|Q. 0| 
2J0|(U.)b ?l|0|eg = (22i)fi| -^| °! EH|0|Dj*l g«oj ^oi| 21611 fl|(M@q. nAHglFTOII 0|^J LDOgqg 

ga»K>i. saie.i a^oii eg m^ii egg e^i^g «aais 4 aa ^hejoi^i ^^sib ^ 

AI5KJ1 TFT2J ^IfeL^g 4 2iq. 

=?§S|^2J XII 2 p*HaTFT( 1102) Oil Ai. All 2 EliO|H|?l gEJIg 7t| 0| Eg » (222) o g A1 5fg«i 

q. ^Jg £Al|*(U)G)b AHWE 4 ^2^(210). S£b E2lfP_l S^I^Ai i»g^b Ail 3g^-§g« 

(211a). 711 0| eg ^(222) 31 g£j£|X| p^b LUDS<21^ g^j«lb AH 4S^#gs^(A) (211b) . S! ^ilOJ.ext^ 

(222) 31 g£)£lb LDDg«§ g^8fb AH 4M^gS (B) (211c) e 7JX|7| ?5»SCf. 

=PSaS2j All 2 nAH^TFT(1103)OI|A|, All 2EJ|0|n|5l gEII^ 7h^l ?J£#b 7I|0| eg -^(223) 25 A| ^g*J 
q. »^A1|*(107)b XHv1ggge|(212). iiS2| SEfe S^lie_l a^o^AI Efg^fe- All 1g-^^«3« 

(213a). 7|| 0| eg ^(223) 31 g^SI^I P*Tb LOO^j^^ ^^'5|b All 2«$ggq (A) (213b) . gj 7l|0|exi^ 

(223) II| g*Jt|b LODS^g SaWfe All 2g^g3e|(B)(213c)g 7|X17| ?l 3H r,AH^TFT2| S 
s?2| bl|£S|71|. All 2g^Sgq(B)(213c) 5^ Til 01 eg =(223) £J gSgQfSI £J0lb 0.1 LH XI 0.3a«0|C}. 

(fe'AIOII 6) 

01 ^A[ Oil Oil Alb. ^AlOff 5011 2| aH gJ OH Jl 21}E| ^UH eg| A.^|ni o S ^.y ^§HA|^x|« Al|^5»b ^Si 

fisaefq. 

6JA101I 50il 21oH 5 18B01I qqui 6TEH7I aO|g t0||. UHgBtOI g«H3 agXIIg A|§fl|Q| 7)S7|E"0H 
¥«t»q. ¥3(5lb 3g7IE.K1001)£ CHgg^(1002) ^ □ ?I0|| Hll&ar(1003) S 7jgqfe- 
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3 g ^s 5 | Xf . ti \ m Esoiib ueuhxi sfsjxieh ?i^Aioi£i >ieib sj^^ioii 

S-?JX|0t| ?|5H BXISq. E£*L ^g(1004)£ ?|^A}0|0|| xll^JiqCE 12). 

Zl Qg £JA|0l| P01| Ai C||st ££|£(100)^ fl|?15PI r fNcH ^x^i^i-g ££2J gStll ?l 

i0|| E&A|?jq. 0| A[ 01ICHI AH . aWISiCCIFaPJ 8^3! 1«SSA| ^g£13. S|*i7f^£Al 

Af^SLK #§312* ^J^CHI &mm. 500sc:c».( 8 - 35X lo "*rf/s)0|3 B*SH2ja*S 1 L«X| 

10Turr< 1 - 3 * 10)3 t H A| l3X 1<)3 Pa)SE 1 4 s E ?IQ . *!Bl£Eb & LH£ E(2S*1 20 LflXI 27 
Wl 3 ^E 2»Ch 

oi a s^oii aaiaste oh*joi £13. ysoii -gei^ D 4. »epie. ssioiEst. ££I££>SI^S oiisoi 
&bq." Ql sib. aiat3±?l±0|| E£A|* £S1*(IOO)g £!™*<°£ OllSom nfX|9>0ilb 

0| £JA|0||0I|A1. g-£|*(IOO)^ £JUi*<o S e£E! B^S^SS^EI 0||^O| SJIQ. 33RI HI* 8 tt|]0||b 

"2 CIS Si*^(10?)e S*fS(U07)g AlgmOl XII 23|=HgB»^:S!:>IB)(1108)0i| ¥*JS!EKE 12). M\ 2 
p|ni(g£j A.^^|nj)(U08)"2J £|^¥0||>M, R. G. 54 BH?JfflE| (1106)?! ? 4 2*£3^0I| 2*S|-01 UHffl^q. £ 

*i" a«mi2i ww. ^^d\m^\y\ tfisi hussies* hhaisq. e 12011 uEtyi si± 

¥^ W4H(H)ai4t2f ^3fX|. E I3g ^(G) £b S *l (B)fi| <fc2| 9*011 SS^Pj =P 

29SE1 UF.[l«Q. 94TgP}i/EU1106a)b TFT2I §f»l| HH §f £-1 3 ^*!(G) SEfe 3 ^ (B) V PI 1 Fi ( 1106b) 

&oir?¥(noa)S WIH9Q. 

ti \m cjwm;» q: 12. 13. ^ 16 U|X| IBOilAib qEtUX] &XiPJ. ^ A| 0|| 2 % £M|0|| 30i|Ai gg&l 9Xf 
-•P2I 7£<?4 U|£«PH £»X|¥b ££|£011 »0fr°tb S^?Sg Sg«Ka U^b UHdOl! £12*1 s-^g s 
35*01 ^E ?JQ. 

[6IAI0II 7] 

^A|01l HOilAI ^efSEi(1106)0|| 5+o| 0|. £¥b|SE||2l U2ISE11 AfgSIb 3^011 g ^gg *|g 

&\ at| 5 14011 I4EN=»Q. £ 14b ?IB(1400)?H0i| «A¥(M01). r ? §2| £< 1402) . §4 

aiOie/ii =?§2|S(1403). °x3 «effiE|(1404 Sj 1405)A|0|£| UM\&J\\m ?J95MI L|EH4lfe 6IS£ 
0 q ^ gfgog 5i^||ie^q(R)(|/10/la 51 M04b)^ ?§«£d402 ^ 1403)91011 

fflflEli" tfSftj* SAIOII TFTffl|eiSS2| 3 «X|&Q. EE*J. 2^Bt'3j £-1(6) (1405b) . 

ijeiHEKR) (1405a). SJ a» 21 S Ei(G) (1405c) 54 ( 1401 ) ?10|| e-?b|SEHS HH^S^. 

m?l Ue^SE4 (1405(1) 1\ 2» ^^.OIIAI g^aq. ^^d. ^|0|EA1, "J a^oi 0| E 0011 Alb UEIU 

XI m X ,ai aiaisi »^seiajo|2| g ^(TLBDai S«as=ai HHSa£4H crisi/d »S aiixi &bqb ^1- 
ssixi s}BFl!E.I(1405d)b g^!0|>:32.| 8|3 S^OK^flS S^^lb dl S S 6! t+^PI 

*Ma*si'A oifi grat ^fJ^xi^ cy ^^IFTg S^7S0| 0| E^Oilb U^UXI ^Xie. 1 . 

^Xj|^ gisfi|E|7f ^ 5.[^TFTA^0|2| SOil ^^?J^- WSJA| ;H7^I 91X1011 ^XHpJ 

q. 

[&IAIOI1 01 

tiAIOII H~ &|A|01| 73fb Qg ^^SL|E1UH^2| 0||* L|E|yjq. 

E 15A~ 7|«K1500)?| Oil 5^¥(1501). i^^i* 7^^1^(1502). 3101 7^.51^(1503). 

"! Vz\~W£ihbQ4 °J 1505a U|X| 1505c)A|0|5| UH*I?J?«S Z!B«^I L|E|LHb 0|C|. ^ 

^M|J«?liq(R)(1504)b ^fflfflSe! =?S«S(1502 ^! 1503)^1011 S^giZ. S&SIS fiieaitt feAlOII 
i?TPH£itf^o, g 7U=^^g ^X|*iq. E£«i. giaSEKB) (1505b) SI S El (G) ( 1505c) b ^i^¥(150 
1)0|| UH^-^^SUj^ UHfflyp. ^r.!*SE|(R)(1505a)b IJEtS Ei ( 1505b) §y E| < 1505c) A|0|2J g^OII 

2i 0| li|^6|E s gaga s|^¥(3x3*i,*e3)»| q^^joi SEfCHE^J E 156011 UEH^q. E 15BCHI UEIfcH 
cjjf? *hfcTFT2J2|(1507)g SSUPI gfejgEI ( 1405d) gSSS SQ. . 3I0|^^. 5J 

oj'o'i e poll Mb qqqxi s^xtej. 21^21 u»ffiE|Ato|2i g^(?LK)3» SSsJi^- hhssjji % 

<?_ M rn o.-q- >ig ^^o|X|. ^aHE1(l505a)b P^D^3°J ^ei°S ■^^□1^.31 S 

c, SfiS ti^IPl cS 5H ^ 2iQ- £E&. 5^2tl^ ^ S^TFTg ^S^PI ^1^ SA?90| 01 E 

□5011b uqqxi axiE». ^xi|g. ^eisq^l filial 5^ s»^tftaio|2| soil g^£in trjqAi 3H=?«I 
sa%=PS2| ?|*|0l| ^XH5»q. 

I^A|0|| 9J 

^JAIOII 5 l-HXI £1 At Oil 6£ A|-H6^l gJOIXIb ^Bli^nHm^^ SI|SaAIS*l2| =75L?I ^ 192| ^A|E* *! 

SIOI ^S*fq 5= 1 9011 Ai . E 12. 13. 3! 16 U|X| 182J S2^5?l MsL CflgSPb 5!g ^^»IX|. 
E1901IAH QliEI^DHESJ a. Q, {SHA |x^|^ ps|^7|sf(1108)9|0| S|A¥(1204). ^A^!2?^5| 

% (1205) s^rsS?gia£(i20B) sj as l»a*i5iaisc 1207)1 £B&q. fiiATFTcncM) a xisee 

(il05)« ^|^¥(1204 ) 0|| XUg^q. m^-y-^^Oil ?|X|olb 7S?JSb ?\&S\^£.M CM0S«|Sg 
?A^J^?=«|?(1205) S ^» d l£7 §3-1 £ (1206) b 5||0| SUHd (224) °! &AUHfl (164)011 21 
oH «TiTFT(1l04)bii 3SSC|. FPC(1208)b «l ¥2J ^IQ XK 1201) 0|| <2%*\H g&lilffi IS SJ^5f>l W«H 
A|g?iq. ?1S!UH^( 1203) Oil 2I5H 21^21 7§£|Sb fflagip. B|«? ESJOllfe UEJLHXI a&X|PJ. &2tl 
M if 1 > I ( 1 1 08 ) ^ Oil ?l *t r:} . 

[^JAIOII 101 

Fl^XIS AlgSh ^171^x121 OIPI felAlOII 1 LH X| ^ A| Oil 40IIA1 feiS^Cf. S ^36 

EC(Cl8rtrochro5«)HA|SX|. fi ^ » £ * .A| (FED) . ».Ex1IS Afg^] »C*0|fi=« S?l»*l«l 
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Aigg ^ °iq. 
I^aioii in 

a gi g Oil f>15H CM0S£|£ §«! 01 dl £PISx|(°»q wnij esi^S ^§SA|. ^q«QHli^^ 

& ELHAI EE ir ^El^Uljeei ^gj ECHA|)0j| A|gg ^ 2! C| . qg %i^\\M. £ IIAI^Ai 01 

s^is-xib ?i£j sx^hi^ e-^oii ^ e^j ^ sjjci . 

oi3!±r oi gj gi?H2| 2A|^H|£j on^Aj. bi|q£?Miei, qxi^^imiej. h £*M q ( S se^ S^g). su 

SS^S nA|(?^(ooggle)S HAD. x\%Q&M± f £, 3H2J£ S^Ei. S^B^I 

coig-s bkei . % = ^ s/q- 

E ?1A^ *;M|(2001). 9&ej^¥(2002). HA|¥(2003). °! 9| £E (2004) j* S|}5) £J g ^^EiOjQ. £ 
HA|¥(2003)0|| 4* 

£ 21Bfe £*H(2101). 3A|¥(2102). ftg & i£< ¥(2103) . S| £-^?| *| (2104) . **S?|(2105) 51 9£>'4=d¥ 

(?iob)@ uiq£3HHiejs uqyq. £- hai ¥(2102)011 ^Si! 4 ?jq. 

£ 21C^ *A1|(2201). ?| Oil S| ¥S* (2202) . S ¥(2203) , ^ § ^ x| (2204) £1 HA|¥<2?0b)« SBft» 

0I53SB&1S qqt«q. £ l/SS hai^(220S)oii siSii 4= 2Jq 

£ 21D^ ?iAi|(2301). HAI¥(2302), S! £f¥¥(2303)£ 5*1^ HA| L|E|SJ!q. ^ Hgs HA| 

-¥(2302)011 ^gi) 4* &q. 

E 2 1fl^ £*i|(2401). HA|¥(2402). £ H| 3M ¥^ (2403) . 7| *QH^| (2404) . 5|§ ^ x| (2406) g SfcJSI 
Ii n^D.^!0| :;|*HH^!S A|glt gS||0|010|q. 01 7I^UH*lls= DVD(diyital versatile 

disc). A|«S|3. S«tZt^. 8Sr&#. ^ S! El SIS ?|SH A|«P 4 2jq. £ HA[^ 

(?402)oii *|g^ 4 syq. 

^ 211-^ *axi|(2M)1). HA|^(2502). 3?i¥(2503). 5|§^?| *| (2504) . » g £J ^ai ~ ( £ ,g Oil qqUIXI 

?■>§)& qXiy^HHISrOiq. £ gJSS 3H A| ¥(2502) Oil **g§! 4 

^ 22A^ ^^|(2901) . §£§^¥(2902). S 3| ¥(2903) . HA|¥(2904). 5|g ^ x| (2905) . SJ ©i E||L| 

(2906)^ £fe'*l ^Ui§ LfElLMCI. ^ gJSS g^ft^¥(2902). g^j ?J ^ ¥(2903) . iiA|¥ 

(2904)0(1 ^ISi 2»q. 

£ 2?B£ ^CH^ SA|^0|2. ^1(3001), HA|¥(3002. 3003). ?| ej UH^I (3004) . ^§^x|(3005) °! ^ 

bim(3oo6)c saaq. ^- gigg hai¥(3002 3003)011 «ss ^ siq. 

£ 22Cfe HAIOIH. ^«|(3101). 711 XICIK3102) , % &M ¥(3103) 58^q. ^ lf9S HA| ¥(3103)011 

4 atq. s h ai — e faciei ^3^oiiai -Rg*m. "^i ui^hs ioaixi stb ioej*i 01 

30?Jx| 3oej^i 01^) Oil M HS&IP. 

Oil ?J3*i i-WsL. £ sjg^Slh ^S| a Jl. 2 tfSS EE- SO^I S^rSx|0|| a|g^J 4- 2jq. 

Et^. 6/aioii i liiai ^aioii ioo|j ai qq-fcH axfsxiei ^£01 ^jaioii iioiiah ^tSil ^£ c ^q. 



^ gig oil 9..\ m . gei^^sq U|g£^ ^is ?i£K±AiS^^ieooi xii^^bioii Aigsq 

71 ffll^OH. ^|01H f^l^t ^-^^ ^l^t ^|5r-S 4 s 2iQ. ^a^^l&g ^Slxll^Xi 

5y s^E|3 lai^^xiAiujoii ¥*!£' ^oii gpjyq. 

qeiAI. ^£|^«NX|A|qfl XJX|?ieeSAi At«oH!. ^ff f1?|^x|1S W|S|5|^ 3J0I ?i*ySiq. £C 

ftL X| XI 71 EJ 01 lefifclOMI Ofl S0|| . ?\®J\\ L'i ' A r 2iP. 

SEfl. X|| S^gf^A|?4 yS«|^X|« 7if_l ^ ge^.NA|X|Cii AfOIOII ?ie^q^ xii^^ioi . Uft 

HAPf S^ 1 ^ OhUBf aej-HEIPr a|S d 42£ 4= 2i2 ^?^A1 ^a|21 dSI£* S/^A|fi -t 

?jq. 



s^ty 1 

S¥?i 2 

Ail 1SJ0II SJOjAl, fe»7| 71^01 H^ie^Jg i£«& SBI^N^I^e) 3dS ^S52^ <Sf^r IU£A1| ^x|. 
3 
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?§S|S7f TFT S 5&S|fe t>|b £x|| 

XII moil 2<0|A1. ^SISEIJJ #7| StfgTii^l UH83SI 7| nho| <?|x|0||Ai W| gE| 3! g "S2S 8|fe 

t*SE*ll s*i. 
9^8 5 

xii 4*joii ?joiAi, stg&toi &7| 2/3935 92 g@«mte 2J§ sib S!£«i 

XII 4&0|| 2iO|A|. &7| areifflEjg ajdJjlil^ajEj^l *j01£ &7| TFT2| All W SI ^ 3 ^ 01 U||gg 2|*|0{| X1I2 
Slrr 31 § «*S2S Sl*l. 

7 

XII mo|| £101/1. &7| SSfSOl B2IDIH. 0I3S. Oi[^A|^X|£ 7gg 2°£*^E1 AlCHSi ££S| H 

XII moil 2iOiAi. 33 7IS0I £7| 7IEI0II &7| g!3!£X-IOil «|g£|fe -^S2S 8|fe 5J£A1| 

S?SI 9 

xii 4^011 «!oi/i. g^gem gfiui g«io^3« samte *ass ej£*i s*i. 
io 

xii moil ?jchai. &7i y£«i uicia?nHia. cixig?mneh 7f^s hai. agra-a^si . jh&s 
S=P& n 

87| g^lg SS5I2 fliSE! TFT S 7^1 Xi) I7|£»: 

XII 2^1 fit; O, 

Xit i £ Ail 271^^01011 sswfc vi^m S*ISAI. 

gj^SE.171 xii uie si #71 rn^oioii xii^tib 2£ tf£«l s*i. 

12 

xii imoii 2«oi>M. b^iks ^71 xii i?iffoi gsi^swae! as «*sss y£*ii a*i. 

XII ll^OII ?iO|A|. «3| ^Efgtig §3 S!!*J j5J?!^S 56.1 5«8lfe 2JS ^S5?. »lrr S.»£a|| 
2*1. 

Xi) imoil 21 CM. %TB|€£17| B|01E &7| TFT2I *H&8gSS?0| HHX|@ ?-|a10I| HlgElte 2! g <§J 
<?5 5fer £»£*« S*|. 

15 

All 1 1 ^ CHI ?10\M. £J7| &>BH£!EiSI ftMl gaiQ^flS EEg> SflSffe 2! e ^S2.$ m fe- "ME«| £U|. 

Xii llg/0|| 2iO|A|, ^71 Sxl.7| U| U <2m\\d\ . qA|g?H«|e4. 7J2S HAJ , ^l^fe^AI^^J, 7He.> 

S?S 17 

71 &• 91 Oil Xl| ^-3 y?4^E1: 

^7| 7|£! ^ &J\ iUa-fiGI 91 SI 

^!7i s«is- 9i?j aasi: si 

^7| ?|2| ^SdbXfg s»gi oiSE*ll S*|£A|. 

^7| af^^AlslVE.1 fe'7| 7I&SS ^^11,1, ^71 7I5> 0 | ff7|ga@ S^l 1 S 5| ^^=1 7| ffl 0| ai -fe 
^•5J2£ Sib yEAII ^AT. 

g-?S 18 
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XII 17 gMI 2iO|Ai. #7| S!S=*II ®n?\ #7| ^SJ #7| §y # 

71 ?§?$l£7| TFT 5 SH^fe °£ offe e»E*« 3*1 . 

XII W&OII ?}0\M. #71 Hf3±X|?l BHXia 91*1* ^S2£ 81 fe 0SL*U S*l 

HI I7»(H| &0|A|. #7| P5|*lb| 21 &|4l|VB|*E17t *jt>l£ #7| TFT2J *H!s!&#g^0| UH*|0 91 XI Oil XII 
SSIfe 8fb #x|. 

21 

XII 17&0II 2i01Ai. #71 3*l#0| *B|D|£. 0\3& . SI 0|| = A|^a|£ 0 Z-9£¥£| fiSiS! *SIS 
SSWfcr 32g "SHS Stfe 051*11 #X|. 

22 

Ml I7»0I| 2i0|Aj. #7| ?| £011 g8»£S[ #7| W34Xt0|| X!|££J^ 2!£ Sffe S.^ 

All 

23 

XII 178011 5MCHAi . #7| 2 3* 3 3 SMI Minnas SEC! a»8lfe 3*1 - 

XII I7»0|| &0|A1. #7| 0S1*I| 3*PI U|C|2?HH|ei. C|Xia?HH|2|. 7|^g &A| . xissraAi^a. 7nej 
g Hf?E.|. 7H2JS qxigHS^Ef^S =?#0 ?2£¥E* tfH|Slte 2^ ^SS.? S?S=*II 3*1 - 

St 1 * 25 

All 171© 91 Oil ^ei^M *a*H= 0711: 
#7| £r»|* 91011 SgShte 9711: 

#71 S£!*t9|0ll tf34tXJB S^8lb 0711: 

m l£l*tS£ AhSSIOI #7| yg^X} ¥|0H ^S7|^g ¥38*^ 0711 : 

#7| XII I7IFSS ££|S|7| ?1oH *£h*0| 7|a<>|| #7| gB|*£ ir.#8K>1 #7) ^£|#g Xi| 

.T^lfe 0711 : £ 

XII ?3*>££ A^ofOI #7| S^aiOi! X1| 27|0~ 0711* 5*6! 0£xll SX|2] HI S £ *l . 

#7| XII 271001 XII -2@ VBHEKM* 7fX|b 2!^ ^S£?- tffc EJE«I S*|2| *|Stgttt . 
St'S 26 

X1I ?5*0|| giOiAi . #7| X|| 1£*i£0[ *61Q|£=. 013*. % 0II^A|^X|£ ^#0 2^10 s2 

8 S«*lfc- 3* 3§£2sL 51b 0£*ll 3*1 21 H|3tyB. 

?! 

X|| 25&OJ1 aoiM. #71 XJ| 2S«t*0| *aO|E. 0|3*. 2 0||-^A|->X|£ 2°£¥£l fl«l|@ ** 

§ fiSSfb £g otb 0 T All #X|?4 Xil^^^J- 

X1| 25*0|| ?iO|Ai. #7[ XII 27|0O| *B|^^ ?|&012|fe %g ^S2£ 0^X|| #X|2J XII^h/'^. 

3 -V » 29 

XII 25&0H ?JO|A|. #7| SE|#0| #P45§ a*«lb Q|0|S|fc 3l* ^SSS 3|^ g»SE*fl »X|2| X||St» 

a. 

XII 1710 91011 ^ Ell ^ g gj#8^ 0711 : 
#71 ^ei^ 9I0IS S<?s»g S#8^ 0711: 

#7| 91011 °-i{Ei«^. THOIsagat, o, }||o|£*!^g S#S^ 0711 ; 

#71 .71101 IS 517) 9|S|| X1| 1*2? S0^§ ?i#Mb 0711: 

#7i xii aast 91 on hh^i si iii3^§ samfe 07ii: 

SJgXilg A|SmO| #7| XII 17|0 91 Oil CHSfS^OI 3S?ie* ¥^o|^ 0711: 

#71 fi|±S^ 5d #71 CII^^^AIOIOII °1 S # ^£)8(fe 071|: 

#7| Xj| 17|0g SEI8J7I 9I6H S2t*0| 7^011 #7| gEggH b-„#8|0| #7| SS|*S Xil 
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Aiginot a ?i &£^»oii xii 27is*g ^stsib &7\\m h*5e*ii sxisi aii^^"^. 
n\ 2?iboi aiiss ^ajs/Ei^ mi = 3a« "sss sib b?£»i s*isi xhsj»bi. 

31 

Ail 30W0II 2iO|A|. #3M g«t30| 8B|0|E. 0t2£J. £J 0l|^A|<*X|S ?SS 22S¥Ei §§S 

afts^fe as si~ e>E*ii s*isi wist^a. 

xii 3osoii 2i0iAi, sjeiSEi?! 2?i hi 271&21 ^^011/1 soixi^ *m qjjej^#di sjhi hhsei^ 
3§ *S3g 51b «»EaII S*i2| nisrgm. 

3 ~?& 33 

aii 30&011 2101AI. °-t?q«#4 »mi uhssi^ *pi aetsq^ si^asiSEieife ^ - ^2£>£ sib 

All 30&0II 2iOi/d. All 27I5J0I g^^l 7l&0|£|fe 21 S ^Exil 3X|2| A1I*!&2 • 

3 -?» 3b 

All 30 £011 °LO\M. £PI 2§?IE!0| ?|ffiO|Elfe £S 61b y^xll g*|2| AJJ^S^^. 

s=?s 36 
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